MlSSOlSB-V: 




^^eoioGK^iSmuec^ 



THE GIFT OF 
(jjJui K lilMdA^. 

^NQNEERINlli^R^RY. 

..^..mi'j:.. ^4±li^^.. 




Cornell University Library 
QE 131.A33 
"■' [Reports vol. 1-XIII] 




3 1924 005 064 252 



M 




H 



Al 



Cornell University 
Library 



The original of this book is in 
the Cornell University Library. 

There are no known copyright restrictions in 
the United States on the use of the text. 



http://www.archive.org/details/cu31924005064252 



MISSOURI 

GEOLOGICAL SURVEY 

VOLUME VII. 



Lead and Zinc Deposits 

( Section 2 ) 

By ARTHUR WINSLOW 

Assisted by JAMES B. ROBERTSON 



CHARLES R. KEYES, A. M., Ph. D. 

STATE GEOLOGIST 




JEFFERSON CITY: 

TBIBrUK rRlNTIWQ COMPAJTY, STATE PKINTBBS AHD BIiniBBS 
1894. 



BOSRD OF MSNSGERS. 



His Excbllbncy, Wm. J. Stonb, Govbrnok of Missouri, Jefferson City, 

ex officio President of the Board 

Dr. J. H. Britts Clinton 

Hon. W. O . L. Jbwett Shelbina 

Prof. E. M. Shbpard, Acting President Drury College Spkingpibld 

Prof. W. H. Sbamon, School of Mines Rolla 



GEOLOGICAL CORPS. 



CHABIiES E. KBTES, State Geologist. 

B. H. LONSDALE, Ass' T Geologist, C. F. MAEBUT, A6s't Geologist, 

Building Materials. Topography. 

H. A. WHEELBE, Ass'T GEOLOGIST, ERASMUS HAWOETH, Ass'T Geologist, 

Clays. Crystalline Mocks. 

E. L. CAETEE, Secretabt. 



LETTER OF TRANSMITTAL. 



Missouri G-bologicai Survey, | 
Jbfferson City, July 1, 1894. J 

To the President, Gov. Wm, J. Stone, and the Members of the Board of Managers of the 
Bureau of Geology and Mines : 

Gentlemen — I have the honor to transmit herewith the second 
section of the Report on the Lead and Zinc Deposits of Missouri, by 
Mr, Arthur Winslow, assisted by Mr. James D. Robertson, and to re- 
main, Tour obedient servant, 

Charles R. Keyes, 

State Geologist. 



CONTENTS. 

Page 

Letter of Transmittal v 

Preface , vii 

PART I. LEAD AND ZINC. 

History, Compounds, Modes of Occurrence, Distribution and Industry of Lead and Zinc 

throughout the World. 

CHAPTER I. HiSTOBicAL Sketch of Lead and Zinc 1 

Asia and Africa 2 

Lead, Zinc, 2. 
Lead in Europe • 3 

Greece, 3— Eoraans and Italy, France, Spain, 4— Germany, Belgium, Austria, [5— PruB- 
Bia, Great Britain, 6. 

Zinc in Europe , 7 

Oceanica 9 

South America 9 

North America.. - 9 

Lead Mining, 9— Zinc Mining, 12. 

CHAPTER II. Lead and Zinc and thkib Compounds 15 

The Metals 15 

Lead, 15— Zinc, 16. 

The Natural Compounds of Lead 18 

Native Lead, 18— Galenlte, 19— CeruBsite, 20— Anglesite, 21— Pyromorphite, Minium, 
Minor ComponudB, 22. 

The Natural Compounds of Zinc 24 

Native Zinc, Splialerlte, 24— Calamine, 25— Smlthsonite, 26— Hydrozincite, Zincite, 27— 
Willemlte, Minor Compounds, 28. 

CHAPTER III. DiSTEiBUTioN and Conditionb of OcctraiBENCE 01' Lead and Zinc 30 

The Diffased Condition 30 

In Rocks, 30— In Minerals, 81~In Waters, 32— In Plants and Animals, 33. 

The Concentrated Condition 33 

The Classification of Lead and Zinc Deposits 34 

Tlie Composition of tie Metalliferous Constituents , 35— Tlie Mode of Formation ol the 
Metalliferous Constituents , 36— The Source of the Metalliferous Compounds, The 
Form or Shape of the Ore Body, 38— The Attitude of the Ore Body, 40— The Struc- 
ture of the Ore Body, 41— The Mode of Formation of the Ore Body, 43— The Nature 
of the Associated Substances, The Nature of the Enclosing Rocks, 45— The Age of 
the Enclosing Rocks or the Geologic Dlstrilmtion, 46. 

CHAPTER IV. Lkad and Zinc Deposits of Fobbign Counteies 49 

The Lead and Zinc Deposits of Europe 50 

Austria 50 

Carinthia, 61— Bohemia, 52— Gallcia, The Tyrol, 64— Hungary, Transylvania, 55. 

Belgium 56 

Bleiherg, 56— Vieille Montague, 57— Nouvelle Montague, Corfalie, Weikenradt, 88— 

PhlUippeville, 59. 



VIII TABLE OF CONTENTS. 

Page 

Great Britain 59 

Dnrham, Horthimberland, Cnmberland, Westmoreland, ToikBhire, 60— Derbyshire, 
62— Shiopshire, MontgomeryBblre, 63— CarnnavoDshire, Cardiganshire, Flintshire 
and DenblghBhire, 64— Cornwall, 66— Devonshiri, Somersetshire, Scotland, Ireland, 
66— Isle of Man, 67. 

The German Empire 67 

Upper Silesia, 69— The Khlne Provinces, 71— Westphalia, 72— Nassau, 73— Hanover or 
the Hartz, 74— Saxony-Brzgebirge, 75— Baden, 76. 

Greece .' 77 

Lianrinm, 78. 
France 79 

Voages, 79— The Plateau of Central France, 80— The Pyrenees, 82— Brittany, 83. 
Italy 84 

Sardinia, 84— Piedmont, Lombardy, 86— Toacany, 87 
Russia 87 

Poland, Siberia, 87— Cancasus, 88. 

Spain 88 

Linares, 89— Cartagena, 90— Sierra Almagrera in Almeria, 91— Sierra Gado, Horcajo, 
Santander, 91. 

Sweden 92 

Ammeberg, Sala, 92. 

Other European Countries 93 

The Lead and Zinc Deposits of Africa 94 

Algeria, Tmiis, 94. 

The Lead and Zinc Deposits of Asia 96 

Turkey in Asia, India, 98— China, Japan, 98. 

The Lead and Zinc Deposits of Oceanica 100 

Australia 100 

New Sonth Wales, 100- Victoria, Queensland, South Australia, West Australia, Tas- 
mania, 101. 

The Lead and Zinc Deposits of South America 102 

Peru, Chili, 102— Bolivia, 103. 

Central America 103 

The Lead and Zinc Deposits of Mexico 105 

The Guanajuato District, Zacatecas and FresniUo Districts, Durango, 106— Pachnca, 
Jalapa, 107— Snltepec, Morellos, Coahulla, 103— Kneva Leon, Tamaulipas, 110. 

The Lead and Zinc Deposits of the Dominion of Canada. Ill 

West Eootenay District, 111— North Shore of Lake Superior, 112. 

CHAPTER V , The t.tt.ati and Zinc Deposits or the Usited States 118 

Lead and Zinc Deposits of the Atlantic Coast 114 

Maine 114 

New Hampshire 114 

Vermont 115 

Massachusetts 116 

Southampton, 116— The Newburyport Deposit, 117. 

Connecticut 118 

New York 118 

Pennsylvania 120 

Fredensville, 121— Blair county, 122— Lancaster county, 123— Nonhumberland county, 
Chester county, 124. 

New Jersey 125 

Sterling Hill, Mine Hill, 126— Warren county, 127. 

Maryland 128 



TABLE OF CONTENTS. IX 

Page 

Virginia ' 129 

Wythe mineB, 129— Bertha mines, 130. 

North Carolina 131 

Waehington mine, Sliver Valley mine, 133— Cabarrus county. Union coantv, Montgom- 
ery county, 133. 

Tennessee 133 

The Lead and Zinc Deposits of the Mississippi Valley 135 

Wisconsin 135 

Area, 185— Topography, General Geology, 136— Distribution of Ore Deposits, 139— 
Modes of Occurrence of the Ores, 140— Ores and Associated Minerals, 141— Source 
and Origin of Ores, 142— Crevtoes and Caves, 143— Distribution of Mines, History 
and Statistics, 144. 

Illinois , 149 

Kentucky 151 

Livingston county, 151— The Royal Mines, 153— Crittenden county. The Columbia mines, 
154- Caldwell county, 155. 

Iowa 155 

Michigan 156 

Minnesota. . , 156 

Kansas 157 

Arkansas 158 

Hortbern Arkansas, 158— Central and Southwestern Arkansas, 161. 

The Lead and Zinc Deposits of the Kocky Mountains and Great Basin 163 

Colorado 163 

Lake county, IBS— Pitkin county, 168— Chaffee county, Park county, Gunnison county, 
168— San Juan region, Boulder county district, ]69— Summit and Eagle counties, 
170— Conclusions and Statistics, 172. 

New Mexico 173 

• Socorro county, 173— Grant county, 174— Sierra county. Dona Ana county, Santa Fe 
county. Productions, 175. 

Texas 176 

Utah ; 177 

Salt Lake county, 178— Beaver county, 179— Tooele county, Utah county, Piute county, 
Juab county, 180— Summit county. History and Statistics, 181. 

Nevada 182 

Comstock Lode, 182— Eureka Mines, 183— Lincoln and Nye counties. White Pine county, 
185— Elko county, Esmeralda county. Lander county. History and Statistics, 186. 

California 187 

San Bernardino county, 187— Inyo county, 188— Productions, 189. 

Arizona 190 

Idaho 190 

Ccenr D'Alene Mines, Wood Elver District, Owyhee county, 191— History and Statis- 
tics, 192. 

Montana 193 

Lewis and Clarke counties, 193— Beaver Head county, Jefferson county, 194— Silver 
Bow county, Meagher county. History and Production, 195. 
The Dakotas 197 

CHAPTEE VI. Industries and Statistics of Lead add Zinc 198 

The Metallurgy of Lead 199 

Log Hearth, 199. 

The Reverberatory Furnace 200 

Ash Furnace, 200— Air or Drnmmond Furnace, 201— Carinthian Furnace, Flintshire or 
English Furnace, 202— Silesian Method, 203. 



< TABLE OF CONTENTS. 

Page 
The Hearth Furnace 204 

Backwoods Hearth, 204— Waterback Scotch Hearth, 205— Lewis Bartlett Process, 206. 
The Cupola Furnace 210 

Eoasting, 210— Eednctlon, 213. 

Comparisons of the Three Methods of Lead Smelting 217 

Desilverization of Base Bullion 218 

The Pattinson Process, 218— The Parkes Process, 219— Cupellatlon, 220. 

Manufacture and Uses of Lead Products 221 

White Lead, 222— Litharge, Bed Lead, 223— Chrome Tellow and Orange Chrome, Pipe, 
Sheet Lead, Shot, 224— Alloys, 226. 

The Metallurgy of Zinc 226 

History, 226— Chemistry of the Processes: Losses During Eoasting; Incomplete Eoast- 
ing; Oxidation of Vapors; Minor Losses, 227. 

The English Process 229 

The Belgian Process 230 

Preparation of the ores. Boasting, 230— Eednctlon, 232— Mlscellaneons, 233. 

The Silesian Process 236 

Improvements and By-Products 237 

Improvements, 237— Acid Hannfactnre, 238. 

The Manufacture and Uses of Zinc Products 239 

Uses, 239— Consumption in the United States, Sheet Zinc, 241— Galvanizing, Alloys, Zinc 
Oxide, 242. 

The Distribution of Lead and Zinc Works 244 

Lead Smelting Works 244 

In the United States, In Europe, 244. 

Zinc Smelting Works 246 

In the United States, 246- In Europe, 247. 

The Manufactories of Lead and Zinc 348 

In the United States, 348- In Europe, 250— Markets, 251. 

Statistics and Prices 252 

Productions 252 

World's Productions, 282— United States Production, 263. 

Imports and Exports of the United States 257 

Prices 260 

Lead and Spelter in New York, Lead Ore in Great Britain, 260— Lead in London, 261- 
Zinc and Zinc Ore in Great Britain , 262— Lead Ore and Metallic Lead in Europe, 263— 
Zinc Ore and Metallic Zinc in Europe, 264. 



PART 11. LEAH AND ZINC IN MISSOURI. 

A Report on the History of Mining in the State, on the Geology of the Mining Districts and 

of the Ore Deposits, and on the Lead and Zinc Industry . 
CHAPTEE VII. HisTOET OF MraiNG in Missodri 267 

Previous to the year 1800 267 

1800 to 1820 271 

1820to 1830 276 

1830 to 1850 281 

1850tol860 285 

1860 to 1870 291 

1870 to 1880 293 

1880 to 1893 299 



TABLE OF CONTENTS. XI 

Page 

CHAPTER YIII. Thk PnTSiOGEAPHT OF THE Mining Districts 303 

The Southwestern District 304 

Topography: The Prairie Country; The Plateau Country, 304-Hydrography, 308- 
Solls, 311— ForeBtry, 312 

The Southeastern District 313 

Topography. The Highland Country, The Plateau-Prairie Country, SlS-Hydrography, 
314- Soils, Forestry, 315. 

The Central District 316 

Topography: The Prairie Country, The Plateau Country, 316— Hydrography; The 
Osage Elver, Tributaries of the Osage, Springs, The Gasconade Drainage, 317— 
Soils, Forestry, 319. 

Origin and Formation of Topographic Features 319 

History of Drainage, 320— Origin of the Plains, 322— Kiver Meanders, 323- Position of 
Divides, 325. . 

CHAPTER IX . General Ghologt 328 

The Archean 328 

Distribution, 328— Llthology, 329. 

The Algonkian 330 

The Silurian 330 

Stratigraphio Range, 330 -Llthology: Limestones, Cherts, Sandstones, Shales, Con- 
glomerates, 331. 

The Silurian of the Southwfistern District 337 

Strati?raphlc Limits, 338— Distribution, 339. 
Stratigraphy and Sections , 338 

Sandstones of the Series, 340— The Contact with Overlying Formations, 344. 
The Silurian of the Southeastern District 346 

Stratigraphlo Limits, 346. 

Stratigraphy and Sections 347 

Mine LaMotte andTlcinity, Doe Enn and Vicinity, 347— Doe Run to St. Marys, 348— 
Sle. Genevieve to Bonne Terre, 349— Doe Run to Riverside, 350— Bismarck to Silica, 
364— Potosl to Palmer, 366— Pacific to Labadie and Tavern Eock, 366— In Franklin 
county, 358. 

The Silurian of the Central District 358 

Limits exposed. Distribution, 359. 

Stratigraphy and Sections 359 

Osage Elver sections, 359-Seotlons along the Moreau, 371— Sections along the Missouri 
Elver, 373. 

The Age of the Ozark Stage 378 

The Devonian 385 

CHAPTER X. Gbneeal Geology, Conthstued 389 

The Lower Carboniferous 389 

The Southwestern District '. 389 

Distribution, 390. 

Lithology 390 

Limestones, 390— Shales and Sandstones, Cherts, 391. 
Stratigraphy and Sections 393 

Cedar Gap and Vicinity, 394— Springfield, 395-Ash Grove and Vicinity, 397— The White 
Elver Country, 398— Spring Elver Sections and Notes, 402^Center Creek Sections, 
406— Turkey Creek Sections, 407— JopUn and Vicinity, 410— Shoal Creek Sections, 411 
-Contacts, 420. 

The Coal Measures 421 

Graydon Springs Sandstone and Conglomerate 422 

The Tertiary, 425 



XII TABLE OF CONTENTS. 

Page 
The Quaternary and Recent 427 

Eed Clays, 427— Eesidnary Cherts, 428. 
Structural Geology 429 

The Southwestern District, 429— The Southeastern District ,431- The Central District ,4S2. 

■OHAPTBH XI. The Geological Histoet of Socthebs Missoubi 435 

The Archean Era ' 435 

The Algonkian Era 435 

The Cambrian Period 436 

The Silurian Period 437 

The Devonian Period 437 

The Lower Carboniferous Epoch 437 

The Coal Measure Epoch 438 

The Mesozoic Era 439 

The Tertiary Epoch ; 439 

Conclusions 439 

■CHAPTER XII. The Ore Deposits, a Genebal Descbiption and Discussion 441 

Distribution 441 

Geographic Distribution, Geologic Distribution, 441. _ 

The Forms of the Ore Bodies 442 

The Composition of the Ore Bodies 443 

Gangues of the Ore Deposits 443 

Country Bocks, 443— Clays, Sands and Shales, Secondary Cherts, 444— Limestones, 447 — 
Dolomite, Barite, 448. 

The Minerals of the Ore Deposits 448 

Sphalerite, 449— Calamine, 450— Smithsoaite, Hydrozincite, 451— Galenite, 453— Cerns- 
site, 456— Angleslte, Pyromorphite , Leadbiltite, Galcite, 457— Barite, 458— Dolomite, 
Pyrite and Marcaslte, Chalcopyrlte, 459— Qaartz, Bitumen, Minor iU.lnerals, Para- 
genesis of Minerals, 460. 

The Structure of the Ore Bodies 460 

Mode of Formation of the Ore Bodies 461 

The Formation of the Cavities, 462— The Filling of the CaTities, 463— The Formation of 
the Breccia Deposits, 464— The Impregnated Deposits of the Southeast, 467. 

The Origin of the Metalliferous and other Minerals 467 

Originally Deposited in a Concentrated Condition, 469 —Derived from Great Depths, 470— 
Original Diffusion Supplemented by Lateral Secretion, 474— Concentration through 
.Surface Decomposition: Metalliferous Contents of Archean Rooks; Metalliferous 
Contents of Silurian Maenesian Limestones; Metalliferous Contents of Lower Car- 
boniferous Limestones, 477. 

•CHAPTEE XIII. INDUSTBIES AND STATISTICS OE LEAD AND ZmO IN MlSSOUBI 488 

Smelting and Manufacturing 448 

Lead Smelting 448 

The Air Farnace 489 

The Scotch Hearth 480 

Granby Mining and Smelting Company, Serage and Case, The Valle Mining Company, 
J. P. and E. M. Bugg, The Picher Lead Company, 491. 

The Cupola Furnace 492 

Mine La Motte Company, The St. Joseph Lead Company, 492— The Doe Eun Lead Com- 
pany, The St. Louis Smelting and Refining Company, 493. 

Yields and Costs of Processes 493 

Zinc Smelting 495 

Illinois 495 

The Matthiessen and Hegeler Zinc Company The Illinois Zinc Company, The Weuona 
Spelter Company, 495. 



TABLE OP CONTENTS. XHI 

Page 
Missouri 495^ 

The Glendale Company, The Empire Zinc Company, 495-B. Lanyon & Company, The 
Rich Hill Mining and Smelting Company, 496. 

Kansas ' ^qq. 

The Pittsbnrg & St. Lonis Company, S. L. Lanyon & Bto., Eohert Lanyon & Company, 
W. & J. Lanyon, The Granby Mining and Smelting Company, The Cherokee Zinc 
Company, The Glrard Zlnu Company, 496. 

Notes 497 

Manufacturing Industries 50o 

Lead, 497— Zinc, 498. 

Statistics of Mining 500 

Connty Prodnctions, 500— Prices of Lead and Zinc, 501— Prices of Ores, 502— Metallic 
Yields of Ore, 503. 

County Productions of Lead and Zinc 507 

Barrv, 607— Benton, 508— Camden, Christian, 509— Cole. 610— Cooper, 511— Crawford, 
Dade, 512— Dallas, 613— Franklin, 514— Greene, 516— Hickory, 517— Jasper, 618-Jef- 
ferson, 622— Lawrence, 524— Maries, Madinon, 625— Miller, Monitean, 526-MorKan, 
527—Newton,528— Perry, 530-Sallne, St. Francois, 6B1-Ste Genevieve, Texas, 534— 
Wa-hingtod, 536— Webster, Wright, 538-Total of State by Counties, B39— Total of 
State by Periods, 640. 



PART III. MISSOURI LEAD AND ZINC MINES. 

A Systematic and Detailed Description of the Important Developm,eni8 and Occurrences of 

Lead and Zinc Ores. 

CHAPTER XIV. Thb Mines of the Southwkstekn District • 543 

The Jasper County Sub-district 544 

Prodnctions of Camps, 646 

The Joplin Camp 547 

The Eagle Mines, 647— Snyder No. 3 Shaft, 650— EmiUe Mine, The Ruby Mines, The 
Modoc Comnany, Roaring Springs Company, Home Mining Company and O'Keefe 
Mine, Tlie Gainn & Lloyd Mine, The Norton Mining Company, 662— The Western 
Zinc Company: TheGobarft Tomlinson Shaft and the Barker Shaft, Scott Diggings, 
Jasper, Short and Temple; Swindle Hill, 653— The Thousand Acre Tract, Rex M. 
A S. Conopany: The World's Fair Mining Company; The Crossman Mines; The 
Sharpe Lease, 655— The Windsor Mining Company: The Hamilton Shaft, 668— The 
Porter Lands and Vicinity, 669— The Consolidated Mining Company and Vicinity: 
Moon diggings, East Joplin, Four Corner, Murpheysbnrg, McCrum, North Joplin 
Mining Company and New York Mining Company. 569— The Granby Mining and 
Smelling Company: The Baker Shaft in Possum Hollow, Lone Elm Hollow, Lead- 
ville Hollow. Horseshoe Diggings. 660— The Tuckahoe Mines : Henry Tucher's Shaft, 
563— The Kohinoor Mines, 665— Crvatal Cave, 666- The South Joplin Mining Com- 
pany, 567— The Roaring Springs Group: Tbe Roaring Springs Land and Mining 
Company, Lee, Roberts & AUeyer'a Shaft, The Gregg Shaft, 567. 

The Belleville Camp 56» 

The Standard Zinc Company, 670— Mines South of Turkey Creek: The Guengerich & 
Gregg Shaft, Grave Shaft, Bentley Mines, 571. 

The Lehigh Camp r 572 

The Oronogo Camp 573 

Ashcraft & Hendrlckson Shaft, The Old Oronogo Mines: The Branch Diggings, The 
Circle Diggings, 574— The Alba Mines: The Alba Company's Mine, The Albatross 
Mine, 577. 

The Webb City and Carterville Camp 579 

The South Webb City Group: The Noble Mining Company, 679- The South Carterville 
Group: The Victor Mines, 582— The Southeastern Carterville Group: The Rich- 
land Mine, The Eleventh Hour Mine, 583 —The Webb Olty-Carterville Group: The 
Center Creek Mining Company, Beasley Shaft, 586. 



XIV TABLE OF CONTENTS. 

Page 
The Carthage Camp 589 

The Linzee Mines, 590-The Cornell Shaft at Pleasant Hill, 591— The Porter Mines. 
The Meyers & Jemmison Mine, East of Carthage, 592— South of Carthage, 593. 

The Scotland Camp 593 

The Brock Diggings; FlenQlng; Grove Creek, Bnroh, 593. 

The Saginaw or Thurman Camp 594 

The Thnrman Diggings, The Johnson Diggings, The Saginaw Lead and Zinc Company, 
694-FairbankB Mine, East of Thnrman, At High Point, 595. 

The Spring City Mines 595 

The Alpha Shaft, 595— Principal Mining, 596. 

The Galena Camp, Cherokee County, Kansas 596 

The Wellnp & Moll Mine, The Sawyer Mine, The Martin & Hughes Mine, The Shenango 
Mine, 599. 

The Newton County Sub-District 601 

The Granby Camp 602 

The Woodcock & Tamer Mine, The Barnont Mine, The Cadmium Mine, The Butler 
Mine, The Davis Mine, 603— Village Diggings, Brook Hollow, Crabtree, Holman, 
Hard Shaft, Frazsr & Chester, Bast Fork, Bellew, Hopkins, Mineral Point and 
Poor Man's D.ggings, 604. 

The Neosho or Mosely Camp 606 

The Dayton Camp 607 

The Conley Diggings, The Cornwall Diggings, The Baxter Diggings, 607. 
The Seneca Camp 608 

Potwin & Holmes, 608— The Seneca Lead and Zinc Company, 609. 
The Wentworth Camp 609 

The Gobbler Shaft, The Purdy & Jones Shaft, 610. 

The Pioneer Camp 611 

The Northcntt Land, Allen & Stark's Mine, 611— Feney Land; Claioomb, Jones & 
H alley, Martin Land, 66. 

The Lawrence and Barry County Sub-District 613 

The Aurora Camp 614 

Mines of the Black Land: The Allen Shaft; The EoUa Mining Company; The Osborne, 
Ely and other Mines, 616— The Cleveland and Aurora Mining Company : The Nathan 
Mine, 617— The Oriental Mine, 618- The Porter Shaft of the St. Louis and Aurora 

Mining Company, The Line Shaft, The Loulsvflle Mining Company : Abram & 

Company, 619. 

The Mount Vernon Mining Company 620 

The Purdy Mines 621 

Drake or Henderson Mines, Kelley & Anderson Mine, Stanberry Diggings, McDowell 
Diggings, 621. 

The Q;reene and Webster County Sub-District 623 

The Webster County Mines 623 

Hazelwood Mines, Teague Creek Mines, 623— Trusty Mines, Marshfleld Mining Com- 
pany, 624 

The Pierson Creek Mines , 624 

The Nathalie Mining Company, 625— The Phelps & Eversol or Eaton Mines, 628. 

The Ash Grove Camp 626 

The Murray Mines, Duncan, Darrel, Getty, The Pennsylvania Company, 627— Pickerel 
Diggings, 629. 

The Brookline Camp 660 

The Christian County Sub-District 631 

The Elk Valley or Alma Mines 631 

The Ozark fining Company, 631-The Elk Valley Diggings, The Lang Mines, The Mil- j 
ler Diggings, 632. 

The Finley Creek Mines ., 632 

MoClellan Diggings, Harper's Mines, 632. 



TABLE OF CONTENTS. XV 

Page 

The Swan Creek Mines 632 

Bnikhait's Diggings, Hornbeak Diggings, O'Haver Diggings, Dysart Diggings, Mo- 
Fadden Diggings, Boaz Mines, Eassieur Mines, 633. 

The Turkey Creek Mines 634 

Adam Diggings, Eolierts Diggings, Barber Creek Diggings, 634. 

The Armstrong Diggings 635 

The Wright County Sub-District 639 

The Bead Hill or Davis Mines, 636— Tlie Berry or Root Mines, Tlie Headley Mines, 637— 
The Mansfield Mining Company, Brazelton Mines, 638. 

The Dade County Sub-District 689 

The Corry Mines, 639-The New Mines, Browning Shaft, The Old Mines, 641. 

Outlying Deposits in the Southwestern District 643 

Stone County 643 

Taney County 643 

KlngSoloman's Mines, About Protem, 643. 

Ozark County 643 

Texas County 644 

The Cabool Mining Company, Brunet Diggings, Lead Hill Diggings, 644. 

Howell County 644 

CHAPTER XV". Tble Mdstes of the SouTmBAsxERN District 646 

The St. Francois and Madison County Sub-District 646 

The Mine La Motte Mines 646 

History and Statistics 647 

General Geology 649 

Arohean, Lower Silnrlan, The Basal Sandstone, The Magneslan Limestone, The Lead- 
bearing Group, Sections, 649— Flexures and FauKs, 652. 

The Ore Deposits 653 

Descriptions of Mines, Shafts 1 and 2, Shafts Nos. 3 and 4, Shaft No. 5, 654— The 
Main Fault, 657— The Copper Mines, 659. 

Other Occurrences of Lead In Madison county 659 

The Bonne Terre Mines 660 

History and Statistics 660 

General Geology 661 

Drill-hole Eecords, 662— Structure, 665. 

The Ore Bodies 665 

Shaft No. 1, CreTlces, 666— Shaft No. 5, Shaft No. 4, 667. 

Flat River Mines 667 

History and Statistics, 6S7— General Geology, The Ore Deposits, 66S-ThB Deslpge 
Mines, 668 -The Doe Eun Company's Shaft, The Taylor Mine, The Central Min- 
ing Company, 669— Other Developments, 670— The Leadington Company, 671. 

The Doe Run Mines 671 

History and Statistics, General Geology, 671-Drill-hole Eecords, 672-The Ore De- 
posit, 674. 

The Avon Mines 676 

The Ore Body, 676. 

Outlying Mines 676 

Hazel Enn Mine, French Village, Mine a Manteo, 676. 

The Washington-Jefierson County Sub-District 677 

Washington County 678 

The Potosi Mines 678 

The Bagg Shaft, The McArthur Mines, 679. 



XVI TABLE OP CONTENTS. 

Old Mines and Vicinity 679 

Old Mines, Prairie Diggings, Scott & Bee Diggings. 679-Sliibboleth Mine, Bellefon- 
taine, Kingston, 680. 
Rlohwooda and Vicinity 680 

La Beaume Diggings, French Diggings, 680. 
Fourche a Renault and Vicinity 680 

Shore Diggings, Lnpton Diggings, Lynch Diggings, Brock Diggings, 680. 
Irondale and Caledonia 681 

Faqnaher Diggings, Feach Orchard Dlggin£s, 681. 
The Palmer Mines 681 

Parole Mine, 682. 
Mines Northeast of Palmer 683 

.Jnmbo Shaft, Dry Bone Shaft, Kellogg Shaft, Little Saturday Shaft, Poverty Flat 
Workings, 683. 

Crawford County 684 

Mineral Hill Mine, Williams Mine, Hlbler Diggings, Eich Hill Diggings, Sappington 
and other Mines, Eansom or Hopkins Diggings, Fort Diggings, 681 — Harman Mines, 
Kings Monntain Mine, Lead Mountain Mine, Mathews Mine, Stanford Mine, Green 
Hill Mine, Eaton Mine, Cole Diggings, Arthnr Mines, 686. 

Jefferson County 686 

The Valle Mines Group 686 

The Garatee Mines, The Corn Stalk Diggings, 688— The Valle Mine, Perry Mine, Blsh 
Mine, McGormlck Mine, Tarpley Mines, 689. 

The Mammoth-Frumet Group 690 

Lee's Diggings, Mammoth Mine, Frnmet Mines, 690— Edging lead, 691. 
The Plattin Creek Group 691 

McCormick Mines, Yankee Diggings, How's Mines, 692. 
The Sandy Mines Group 692 

Sandy Mines, 692. 

The Franklin County Sub-District 693 

Golconda Mines, 693— Otto and Bnrt Shafts, Cove and Short Mine, Mount Hope Mine, 
Evans Mine, 694— Caswell Mine, Silver Lead Mine, Jeffries Mine, Northnmber- 
land Mines, 696— Virginia Mines, 696— Skinner Mine, Vieman Mine, Darby Mine, 
Farrar Mine, 697— Thomas Mine, Elliot Mine, Manpin Mines,Crnz Diggings, Shot- 
well Mines, 698— Jack Mines, 699. 

Outlying Localities of Southeastern Missouri 700 

Iron County ; 700 

Perry County 700 

McCormick Mine, 700. 

Ste. Genevieve County 700 

Madison County 701 

Einstein Silver Mine, 701— Aubuchon Mine, 702. 

CHAPTBK XVI. Thb Mines of the Central Distkict 703 

Cole County 703 

Hickory HIU and vicinity 704 

Farmer Diggings, Henley Bank, McMillan Shaft, Fowler iVIlne, 704— South oi Old Circle 
Diggings, Central Diggings, 706, 

Bussellville and Vicinity 705 

Eureka Scott Diggings, Enloe Diggings, Doogan Diggings, Henderson Diggings, 706— 
Boaz Diggings, Eapp Diggings, 706. 

Elston and Vicinity ...'. ' 706 

Caspary Mine, Elston Mine, North of Elston, 706. 
Centretown and Vicinity 706 

Strelts Mine, Weaver Diggings, 706. 



TABLE OF CONTENTS. • XXI 

Miller County 707 

Conlogue Mine , 707— Hoff Diggings , McMillan Diggings , 708— Blackbnrn Diggings , Grass 
Root Diggings, Melton Diggings, Capp Diggings, Eothwell Diggings, 709. 

Moniteau County 710 

High Point Mine, Kellog Diggings, Hart Diggings, Eames Diggings, 710— Eeed Dig- 
gings, English Pit, Tiff Diggings, DicltBon Mine, English, Sartin & Wells, English 
& Powell, 711. 

Morgan County 711 

Bond Diggings, 711 —Johnson- Davidson Diggingj, Brush Creek, Madole Diggings, 
Dolph Diggings, Brushy Diggings, Gal iwell Diggings, 712- Buffalo Diggings, John- 
pon Diggings, Wilson Diggings, Sirong Diggings, Tole & Skelton Diggings, African 
Diggings, MoOoMQlck & Thayer Shaft, Cross-roads Diggings, Townley & Gnnn 
Diggings, 713— Simons Diggings, Huffman Mine, Big Three Shaft, Old Clark Diggings, 
Potter No. 1 Mine, Stover Diggings, Merritt Diggings, Ferguson Diggings, Potter 
No 2 Mine, Wolf Den Diggings, 714- Gabrlelle Diggings, Price Mill Diggings, 
Otten Diggings, Irvln Spring Diggings, Cordray Diggings, Weir Diggings, Zollin- 
ger Diggings, 715. 

Camden County 717 

Hunter Diggings, Bruin Diggings, Anderson Diggings, Murphy Diggings, Perry Dig- 
gings, Parson Diggings, 716- Old Harold Mines, Jackson Mine, Caldwell Shaft, 
Wheeler Mines , 717 . 

Hickory County 718 

Seed Tick Diggings, Carter Diggings, Bavytes Diggings, Stearns Diggings, Daniels & 
Brown Diggings, Tatum I^ines, Pomme de Terre Mines, 718— Thatcher Mine, 719. 

Benton County 719 

Cole Camp Mines, Holderman Mines, Melton Mines, 719— White Diggings, Hopkins 
Diggings, Deer Creek Mines, 720. 

Cooper County 720 

Old Scott Diggings, Collins Diggings, 720. 
Saline County 721 

Marmaduke Diggings, 721. 

Pettis and St. Clair Counties 721 

Polk County 721 

Dallas County 721 

Eamho Shaft, 721— Hlldebrand Diggings, Nasalrod Diggings, 722. 

Laclede County 722 

Pulaski County 723 

Phelps County 723 

Maries County 723 

Great Future Mine, Williams Mine, 723. 
Osage County 724 

APPENDICES 726 

A. Study Of the Cherts Of Missouri, by E. O. Hovey, Ph. D 727 

B. Methods of Analysis Pursued in the Determination of Minute Quantities 

of Metals in Crystalline and Clastic Rocks, by James D. Robertson — 740 

C. List of References 743 

INDEX 755 



CHAPTER X. 

GENERAL GEOLOOY. 

(Continned.) 

THE LOWER CAEBOSU'EROUS— THE C04.L MKASUR-ffiS— THE TERTIARY — THE QUATERSAEY AND 
RECHSfT— STRUCTURAL GEOLOGY. 

LOWER CARBONIFEROUS. 
The Lower Carboniferous, or Mississippian series of rocks, is 
sparsely represented in all excepting the Soathwestern district. In 
the southeast, there is a mere marginal strip beyond the mining area, 
and of no direct association with it This strip has not been specially 
studied by the present Survey, and little or nothing has been added to 
what is said concerning it in earlier reports. We shall hence pass it by 
without further mention. In the Central district, about the same con- 
ditions exist. Some additional mapping has been done, and sections 
have been measured in the western part, along the Osage river. The 
results of this work are included in the sections of the Lower Silurian 
already given. Rocks of both the Augusta and and Kinderhook stages 
are represented. They rest somewhat unconformably upon the under- 
lying magnesian limestones. Patches of Lower Carboniferous lime- 
stones and detached blocks are seen at intervals over the district, 
beyond the main areas. Some of these are shown on the map, but 
many are too small to be represented. They are sometimes associated 
with ore bodies. They indicate former extension, and are, hence, sig- 
nificant. 

THE SOXJXHWBSTEEN DISTRICT. 

Lower Carboniferous rocks are the prevalent ones of the South- 
western district ; in them all the important ore deposits occur. Owing 
partly to a westward dip, but also probably to a deepening of the basin, 
the maximum thickness is in the western portion of Jasper county, 
while along the eastern margin the lowermost beds are exposed. The 
divisions of the Lower Carboniferous series recognized in the State, 
according to the grouping of Dr. Keyes, are as follows : 

G— 26 
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TABLE OF LOWER CARBONIFBRODS FORMATIONS OF MISSOURI. 



Series. 


Stages. 






Kaskaskia. 


Chester shales. 
Kaskaskia limestone. 
Aux Vases limestone. 


I^ower Carboniferous 


St. Louis. 


Ste. Genevieve limestone. 
St. Louis. 
Warsaw (in part). 


or Mississippian. 


Augusta. 


Warsaw (typical). 

"Geode bed." 

Keokuk lioiestune. 

Upper Burlington limestone. 

Lower Burlington limestone. 




RiDcleihook 


Chouteau limestone. 
Hannibal shale. 
Louisiana limestone. 



The rocks of the southwest belong principally to the Angusla and 
Kinderhook stages, reaching from the Louisiana limestone upward, 
probably to the Keokuk. Fossils have been found indicating the 
presence of the St. Louis, and even of the Kaskaskia limestones, 
but these occur at isolated localities, and the evidence they afford is 
not sufiflcient to establish the presence of the formations. 

The basal limits of the Lower Carboniferous are the Lower Silu- 
rian magnesian limestones, or the Devoaian shales just described. The 
lower contact is unconformable. At the top are beds of the Coal 
Measures, the contact being also unconformable to such a degree that 
the latter beds may rest upon any Lower Carboniferous rocks, from the 
Kinderhook to the Keokuk. 

JDistribution — The distribution of the rocks of this series is clearly 
shown on the map and need not be further described here. Concern- 
ing the marginal lines and outliers, the remarks made on p. 338, in 
connection with the distribution of the Silurian rocks, are to be ap- 
plied here also. 

Lithology — The rocks of the series are limestone, cherts, shales 
and sandstones. 

Limestones. — The limestones are by far the most abundant. Of 
these, the more prevalent are the white or gray, coarsely crystalline 
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beds, contining abundant crinoid stems and other fossils. They belong 
mostly to the Burlington, though possibly also to the Keokuk in some 
instances. They occur in massive beds, and are extensively quarried 
for liinemaking and for building-stone. They are frequently exposed 
in prominent bluffs. Denser and finer grained limestones are also found ; 
such especially characterize the Kinderhook stage — the Louisiana lime- 
stones being frequently of this character, and thinly bedded. 

The massive, crystalline beds are remarkably pure, and are well 
adapted to the making of lime. They are rarely magnesian, and this, 
generally, only near the ore deposits, as the result of secondary action. 
The lowermost beds appear to be more magnesian than the others. 
The table of analyses of the next page is principally of rocks of this 
formation in soathwestern Missouri. 

Shales and Sandstones. — The shales are generally drab or bluish, 
and are frequently calcareous ; they are most abundant near the base 
of the series. 

The sandstones are confined almost entirely to the Hannibal sub- 
stage, and consist of reddish, friable rock, with characteristic fucoid 
markings, which have given it the name of vermicular. 

Cherts. — The cherts are normally in lenticular layers, or in isolated 
nodules strung out along the bedding-planes. Sometimes, beds 2 ft. 
or more thick are found, but these are exceptional. These cherts are 
generally of a white or bluish color, sometimes translucent, of homo- 
geneous composition and texture, with a sharp concoidal fracture, often 
shattering into hundreds of fragments with a blow of the hammer. 
Certain beds of red, granular and somewhat porous chert, resembling 
quartzite, are also found. At Seneca is a bed nearly 20 ft. thick, of soft, 
friable, silceous material, called tripoli, which is a decomposed chert. 
At some localities, especially along Shoal creek, very massive strata of 
chert are enconntered, 20 or more feet thick. This rock is peculiarly 
gnarled and very tough ; it is not typical Lower Carboniferous chert. 

On the whole, the chert of this formation differs from that of the 
magnesian limestones, in that the layers are thinner, the texture more 
dense and homogeneous, and the masses more regular in distribution 
and outline. Further, the Carboniferous chert is more fossiliferous, 
being specially rich in crinoid stems. The chert, in such cases, gen- 
erally fills what were originally cavities in' the stem, so that when the 
limestone is removed interior casts remain. In some instances, how- 
ever, there is undoubted replacement. A close association or inter- 
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LEAD AND ZINQ— PLATE XIII. 





LOWER CARBONIFEROUS CHERTS. 

FlO. I GRAND FALLS VARIETY. 

From photograph by W. P. Jenney. 



FlQ. i. LENTICULAR VARIETY. 
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mingling of chert and limestone is noticeable here, as in the magnesian 
series. Some hard, glassy cherts, with characteristic conchoidal frac- 
tures, are distinctly calcareous from diffused lime. 

A. microscopic study of both these Carboniferous cherts and of 
the Silurian cherts of the state, has been made by Dr. E. O. Hovey. 
The results are contained in appendix A, where the analyses by the 
Survey are also introduced. The field observations and partial micro- 
scopic and chemical examinations made by the writer are confirmatory 
of Dr. Hovey's conclusions that the greater portion of these cherts 
were formed at the time of the deposition of the rocks ; or at least 
immediately after, before the consolidation of the latter. The action 
was, doubtless, partly a segregrating process, and possibly some replace- 
ment or substitution of the lime was effected at the same time. A 
strong reason for assigning this early date to the formation of the 
cherts is the manner in which the interior cavities of fossils are filled 
with that material. Were this by a replacement of lime, we should 
«xpect the whole fossil to be changed. Apparently, the silica was de- 
posited in the cavities before the rock was consolidated. The fact that 
fragments of chert, derived from immediately subjacent beds, are found 
in Silurian sandstones is another reason, already adduced. 

It is difficult to conceive how such great masses as the Grand Palls 
chert could be formed by replacement, while the overlying and under- 
lying limestone beds remain so little affected. It is difficult to under- 
stand how such intimate mixtures of chert and, limestones as are 
represented in the so-called " silico-calcites " of Schmidt, later de- 
scribed, could be formed by secondary changes. 

In some cases, there are indisputable evidences of substitution. 
Such are the silicifled shells of fossils which are occasionally found. 
The isolated nodules and the thin nodular layers in the lower Carbon- 
iferous rocks are, possibly, also formed by a later segregating action 
Evidences of great siliciflcation, long after the formation of the rocks, 
are plainly apparent in the ore deposits, and, doubtless, some of the 
so-called cherts were formed at the same time. 

Stratigraphy and Sections — Throughout the southwestern area 
are numerous exposures in bluffs and quarries ; further, many shafts 
have been sunk for prospecting and for the development of ore depo- 
sits • and, in search of artesian water, a number of deep drill-holes 
• have been put down. Prom such data a large number of sections have 
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Ft. 



Clay, with loose Burlington chert. 



Hannibal shalb. 



Louisiana La. (?) ' 

12 Limestone, blue, weathers white, thinly hed- 
ded. 



8 in. blue, clay shale. 

LOWEH SILnBIAN. 

Magesian UmeBtone. 



been coastructed, which we will now proceed to describe. We will 
take these up, so far as practicable, in order from east to west. 

Cedar Gap and Vi - 
cinit}/.— Cedar Gap 
is- near the extreme 
eastern margin of the 

20 Shale, with a few feetof vermlrnlar sandstone j>„„,„„i-„ xn„<,(. ^e 

at the top, containing the characteristic fu- lOrmatlOn. Jl/aSl 01 

the railway station ^ 
for a distance o f 
some two miles, are 
a series of excellent 
exposures in several 
cuts. Prom these 
Prof. Eowley con- 
structed the section 

Fm. 72 Section near Cedar Gap. of figure 72. 

Fossils from No. 2 were: Spirifera marionensis, Spirifera darks— 
villen-sis, Cyrtina acutirostris, Athyris hanniialensis, Orthis mis- 
nouriensis (Swallow), Pleurotomaria sp. ?, Euomphalus sp. ?, Loxonema 
sp. ?, Bellerophon sp. ?, Orthoceras sp. 1, crinoid stems, and a possible 
Chonopterium sp. ? 

Fossils No. 3 were : a small blastoid, probably Pentremites {gran- 
atocrinus) sampsoni (Chouteau species), Spirifera of the Lineata 
group, a small Productus, a Platycrinus, a Platyceras sp. % a large Loxo- 
nema sp. ?, several imperfect and indeterminate Actinocrinoids, Platy- 
crinus sp. ?, P. allophylus^ ! Amplexus sp. ?, a small Zaphrenitis sp. ?, 
Orthis missouriensis ( Swallow ), a small Spirifera and a little Ohone- 
tes sp. ? 

Prof. Eowley assigns No. 2 to the "Vermicular" or Hannibal 
shales. Of No. 3, however, he states : " it is undoubtedly a member 
of the Kinderhook or Chouteau stage, and, as it underlies the Vermi- 
cular shale, the inference is that this lower limestone is the Lithogra- 
phic ( Louisiana ); but the fossilsi here bear a stronger resemblance to the 
forms of the Chouteau limestone which belong above the Vermicular." 

West of here, about Seymour, and north of that place, Mr. Marbut 
describes a number of occurrences of the Hannibal sandstone, and of 
the Louisiana limestone, of about the same thickness ; still farther west,, 
about a mile south of the county poor-house, near Marshfleld, he meas- 
ured the section of figure 73. 
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Hannibal 
SandBtone. 



25 Shale, drab, soft. 



Louisiana. 
Goacealed. 



10 



Sandstone, coarse, red. 
Lower Silueiax. 
Magnesian limestone. 



Fig. 73. Section near Marslifleld. 



The sandstone (No. 4 ) is the basal 
member, and is here exceptionally 
thick ; it has already been referred 
to in the description of the Lower 
Silurian; it appears to rest uncon- 
formably upon the underlying rocks 
Just north of this point, it appar 
ently reaches a thickness of 40 ft 
On the main fork of James river 
about six miles southwest of Marsh 
field, Mr. Marbut describes the same sandstone as cropping out for a 
considerable distance ; it is there in the vicinity of 30 ft. thick, and of 
coarse texture and red color. Elsewhere he notes a chert bed in its 
place. Prof. Shepard describes it as forming the bed and boundary 
bluffs of James river, almost as far south as Turner's. The age of this 
sandstone is doubtful ; it is apparently unconformable with the under- 
lying Silurian ( Lower ) magnesian limestones ; but that it belongs to 
the here immediately overlying Lower Carboniferous beds cannot be 
affirmed ; it may belong to the Upper Silurian, or to some other inter- 



mediate horizon. 

Ft. 



20 Soil and clay. 

CHOTBAnLs. (probably), 



4 Sbale. 
10' Limestone, yellow. 

Hannibal and LonisiANA. 



64. Shale, bine. 



IK Sandstone. 

LowEB Silurian. 
10 Limestone, yellowish, pnrple 

streaks. 
6 Limestone, shaly. 

[chert. 
9 Magnesian limestone and 
IX Sandstone. 



Figure 74 is a section of the 
Marshfleld Mining company's 
shaft. 

At the Phelps mine, on Pier- 
son creek, the Burlington beds 
constitute the mass of the hills, 
while along the base and in the 
valley the Kinderhook beds are 
exposed, or are penetrated by 
shafts. 

Springfield. — In and about the 
city of Springfield are a number 
of excellent exposures of Lower 
Carboniferous limestone, in cuts 
and quarries. A special study 
of these for the purpose of de- 
termining the age of the rocks 
was made by Mr. Eowley, with 



Fig. 74. Section of the Marshfleld Mining Go's, shaft* ^jjg following reSUltS : 
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"At the corner of Olive and Main streets is an outcrop lees than 
20 ft. thick. The rock is a hard, bluish gray limestone, and the top 
layer is much weathered. Near the bottom, Spiriferi grimesi, Athyris 
incrassata were found; at 12 ft. from the bottom, Pentremites elonga- 
tus; at 15 ft. a number of specimens of Granatocrinus ( probably G. 
. granulosus), also some small undetermined species of Batocrinns, radial 
and basal stems of Platycrinns, spines of a Dorycrinus, and imperfect 
specimens of liatocrinus nashvillce, Batocrinus trochiscus ?. Joints 
of crinoid columns of Platycrinus are numerous." 

" The second outcrop was an abandoned quarry at the corner of 
Campbell and Water streets. The same species were found here." 

" The third locality was a long quarry at the west end of College 
street. To the list above given were here added Zaphrentis centralis, 
a very large Agaricocrinus sp.?, basal cups and radial plates of a very 
large Platycrinus sp.?, and great elliptical stems of the same genus. 
Two large bodies of an Actinocrinus, one nearly three inches long, 
were also seen." 

At the lime- kiln quarry, on the Chadwick branch railway, one mile 
east of the public square, gray limestone is exposed in thick beds. In 
the bottom layers Prof. Eowley found and identified Spirifera grimesi, 
8. pseudo-lineata, Productus symmetricus?, Zaphrentis centralis, a huge 
Aviculopecten sp. 1 At the top of the quarry, the small Batocrinus 
sp.? of the first outcrop, a smooth, rounded Batocrinus sp.?, a small, 
imperfect Rhynchonella, a crushed body of an undetermined Platycri- 
nus and a Triooelocrinus wortheni were obtained. Broken specimens of 
Calceocrinns sp.?, a Granatocrinus granulosus?, Pentremites elongatus, 
Batocrinus (like B roladentatus) were also obtained from this quarry. 
All of the rock is very crinoidal, and especially the upper stratum. 

A heavy bed of stratified chert seems to cap all of these outcrops. 
In general appearance. Prof. Eowley remarks, they strongly resemble 
the Upper Burlington of eastern and northeastern Missouri, and the 
presence of Pentremites elongatus, Spirifera grimesi, Athyris incrassata 
and the Platycrinus columns strengthens this resemblance. 

At the quarry at the south end of Campbell street, from an expo- 
sure of about 5 ft., Spirifera grimesi, Athyris incrassata and spines of 
Dorycrinus were obtained. 

Among Prof. Shepard's collection at Drury College, Prof. Eowley 
identified the folio wiug species, assigned by Prof. S. to the so-called 
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Cherokee group of Dr. Jenney's ; they were collected in Springfield 
and Ash Grove : Dorycrinus parvus, Batocrinus trocMscus, and Phy- 
setocrinus ventricosus, all Upper Barlingtoa fossils. The most striking 
species, Prof. Eowley writes, were three gigantic Actinocrini, several 
specimens of a large Agaricocrinus (probably A. wortheni), an Eretmo- 
crinus, Batocrinus pyriformis, and a number of Pentremites elongatus. 
'• The branchiopods, with the exception of a large Streptorhyncus, are 
characteristic Burlington forms. There were also a few fish-teeth. An 
Archimedes sp. ?, from the chert overlying the Burlington, either 
indicates a change to the Keokuk, or is an undescribed Burlington 
fossil. I found a similar specimen in the chert at Ourryville, Mo." 

In Springfield, several churn drill-holes have been sunk, starting 
in the Burlington limestone. One of these is at the Electric Motor 
plant, on the corner of Phelps Ave. and Main street. Samples of the 
drillings collected by Prof. Shepard were examined by Mr. Robertson. 
The results are expressed in figure 75. 

ft. BnKLINGTON 

At 20 Limestone, deoompoaed, cherty 

" 30 Limeo tone, sort, cherty, gray and white. 



> Betw. 120-170 Limestone, soft, cherty, gray and white. 

>- '• 170190 Limestone, dark, yellowish drab, clayey. 

;- " 190-210 Chert, drab and white, compact and coarse 
Chouteau 9 
" 210-260 Li mestore, gray and dark brown, little chert. 

HAiraiBAL 

" 250-280 Shale dark drab, plastic clay. 

Louisiana 
'• 280-300 Limestone, coar°e, dark gray, some chert. 

300-310 Qaartz graine, white, water-worn (sandstone) . 

Lower Siluhian 
" 310-390 Magnesian limestone, drab, fine-grained. 



' < 390-430 Qaartz sand , white, with a little lime near 420. 
Fig 75. Section of electric motor plant drlU-hole. 

Northwest of Springfield, the Burlington limestone covers the 
surface, and the Kinderhook beds are found only at the lower levels. 

Ash Orove and Vicinity. — At Ash Grove, the Barlington beds are 
principally quarried, and they are frequently exposed in bluffs ; but 
the Chouteau limestone was recognized by Keyes along the branch 
east of the town, and elsewhere by him and by Eowley. The buflf-col- 
ored bed at the base of the limestone quarry west of the town is pro- 
bably Lower Burlington. 
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In the railway cut east of town, Prof. Eowley found a few feet of 
hard, white limestone. In this, the fossils, though not scarce, were diffi- 
cult to obtain in good condition. He recognized Strotocrinus subum- 
brosus, 8. regaliSf Physetocrinus ventricosus, Ollacrinus robustus, Bato- 
crinus pyriformis, Dorycrinus missouriensis, Spirifera grimesi. This 
exposure he characterizes as well-marked Upper Burlington. 

On a later page of this report, a record of the Pennsylvania com- 
pany's shaft at this place is given. This attained a depth of 250 ft.^ 
passing through probable Kinderhook beds, through the contact sand- 
stone and into the underlying magnesian limestone. 

The White Eiver Country — Along the southern margin of this 
formation, above the White river valley, the Lower Carboniferous 
rocks are frequently exposed, and a number of sections have been 
measured. In section 2 or 3, township 24 N., 16 W., Dr. Shumard 
describes the section of figure 76 [SS, p. 191]. 

Ft, Ko. 2, Dr. Shumard divides 

50 Slope covered with fragments of 

chert, containing fossils of the En- into two parts, One Consisting 

crlnltal UmePtone, possibly under- '^ ' '^ 

lain by the Termlcnlar sandstone of a COmpacI, fine textured 
and shale. ^ ' 

limestone of a light gray col- 
or, the other more friable and 
crystalline, and containing in 
part an abundance of crinoid 
remains. 

In the vicinity of Ozark, 
Mr, Marbut describes the se- 
quence of rocks illustrated 
in figure 77. 

The town of Ozark 
is built on a bench,, 
the top of which 

100 Limestone, coarsely crystalline, crinoid stems Corresponds ab O U t 
large and abandant, beds one ft . or more thick, 
containingohert in nodnles, and in thin layers. With the top of the 

cherty beds of this 
section. 

The best sections 
measured by Mr. 
Marbut were in east- 





60 Lithographic limestone . 



224 Calciferons sandrock. 



Fis 76 Section in township 24, N 16 W. 



-1 Ft. 




60 Very chertv , chert and limestone alternating in 
beds of only a few inches thickness, down to 
the creek . 



Fig. V ■ Section near Ozark. 
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ern Barry county. In section 17, township 23 N., 26 W., figure 78 was 
obtained, from measurements down a steep slope. 




Ft. 



180 Slope, chert covered, willi an occasional outcrop of thin, crinoidal limestone. 



MABBLB BEDS. 

i Limestone, red, crinoidal steins in long colnmns of lighter color than matrix. 
8 ' ' gray, fine-grained, very compact, in beds 3 to 12 inches thick. 

CHOUTEAn LIMESTONE. 

10 Limestone, soft, earthy, and slope, 
on Magnesian limestone. 



Fis. 78. Seuti 
inT.28N.26W 

Ttie marble beds of the above section constitute a well-defined 
and easily recognized group of rocks in this portion of the country, 
and the horizon has been traced by Mr. Marbut from point to point. 

In Swallow bluff, on Flat creek, in section 5, township 24 N., 26 
W., he measured figure 79. 

^'- The contact could not be 

seen here, but must be im- 
mediately beneath the sec- 
tion. No. 3 weathers more 
rapidly than the other 
strata, and is thus eroded 
so that No. 2 overhangs^ 




Slope with thick-bedded limestone and 
chert at the base; limestone bine, com- 
pact, with small crlnoid stems. 



15 



compact, in 



Fig. 79. Sect'n 
of Swallow 
bluff. 



MARBLE BED . 

Limestone, fine grained, 
beds 6 to 20 inches thick. 
Chouteau liirestone.solt. shaly, earthy. 

" '• thinly bedded, compact, making a CO vered foot path. 

fine-erained, weathers into nodular = ^ 

n'*^^^^- No. 2 sinks beneath the 



creek bed about a mile up ; 
thence up the creek the principal beds of the Burlington are exposed, 
the lower portions being very cherty; the upper, coarse and heavily 

bedded. 

The section of these rocks along Flat creek, from the highest point 
at Washburn to near the contact with the magnesia.n limestone, is 
about as shown in figure 80, according to Mr. Marbut. 

This section is based upon a number of observations along the 
creek. At a few points there is apparently a thick bed of chert, but 
it is probably only local, in Mr. Marbut's opinion ; though, in many 
places, the chert greatly predominates over the limestone in the lower 
beds of the section. 
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Ft. 
25 



200 



130 



30 



ffiG. 80. Section along Flat creek. 

Ft. 




Via. 81 Section at Book Honse cave. 



„ , . , "At Crane postoflBce, 

Sandstone, coarse, red. '^ ' 

the cherty beds are ex- 
posed in a bluff about 40 
feet high ; they form a 
bench on which the vil- 

IiimeBtone, heavily beddid, very coarse lage is built." 
grained, crlnoidal, ■with chert in nodules " 

and thin layers betwetn the limestone " At LoUff's mill. On 
strata. ° ' 

Crane creek, about a 
mile above the mouth 
of Spring creek, the top 
layers of the marble 
beds are exposed in the 

Limesto»e and chert, the latter preponder- °®" °^ t"® Creek. 
ating in plaoesi chert oocnrs in comre- n a i -r„„i, TTnniao na-cra 
tionary masses traversing the limestone -^^ rtucK. nuustJ Udve, 

in all directions; toward the base, chert ■ -o * »• 

and limestone alternate in layers only a "l iiarry COUnty, SeCtlOn 
lew inches thick. no j. v.- oo -vr <,/. 

28, township 23 N., 26 
W., figure 81 was ex- 
posed." 

"The red marble bed 
is here about. 4 ft. thick. 
The magnesian lime- 
stones crop oat a short 
distance down the 
branch from the cave." 

"At the head of Woo- 
ley creek, in section 3, 



lilmestone like No. 
nre79. 



2 (marble bed) of flg- 



Slope, covered with chert. 



Maeblbeeds. 



Limestone, red, crystalline, crlnoidal. 
Limestone, gray, oxystalline, crlnoidal. 
Limestone, soft, brownish, earthy. 



township 23 N., 25 W., figure 82 was measured." 




Ft. 

200 Slope, chert-covered. 
Maeble bed . 



'•In section 32 
of the same town- 
ship, the marble 
beds are exposed 

10 Limestone, white to blnieh, in beds 2 to 12 ins. thick. 20 ft. Or more thick, 
5 Concealed. " 

3 Limestone (Louisiana's) thin-bedded, compact. iustabove the COn- 
8 Limestone, white to greenish, very shaley and soft."' 

7 Magnesian limestone. tact ; the red bedS 

Tig 82. Section on Wooley creek. 

are near the top, 
and are about 5 ft. thick. South of this, along the escarpment, these 
beds are prominent, forming a precipitous face 20 ft. high. At the 
base is a narrow terrace known as the bench. Westward from here, 
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the marble beds become thicker, forming bold escarpments, high up in 
the hills. They seem to increase in thickness at the expense of the 
cherty members." 

" The isolated hills, lying in the plateau of the magnesian lime- 
stones east of White river, are capped with Carboniferous limestones 
in which are the marble beds of apparently about the same thickness, 
as elsewhere." 

" On Little Indian creek, in section 18, township, 21 N., 23 W., the 
marble beds are exposed in a bluff, and are here about 25 ft. thick. 
They are overlain by the cherty beds and loose chert. This section 
was not examined closely for the red beds. They were seen in section 
21, township 22 N., 23 W., but their thickness was not determined." 

" The face of the escarpment, from here on eastward, is covered 
in most places with chert, to and beyond the base of the Carbonifer- 
ous rocks. The marble beds do not 
show in steep, high precipices. They 
crop out, though not entire, in sec- 
tion 26, township 22 F., 22 W. On 
ascending one of the small creeks, 
to near the head, they are seen with 
their usual thickness. On the state 
line, where Turkey creek crosses it, 
co^ceafed' "'""P*'"' ^'^^- they are 20 or 30 ft. thick, overlain 

Limestone, thinly-bedded. ^^ ^^^ ^^ ^^^ ^^^^^^ members of the 



In the 'EW.l of section 22, 




Ft. 



160 Chert and cherty limestone. 



Sandstone, ooarse. 
Magnesian limestone 



Fig 63. Section In T. 21 N. , 21 W. SCrieS. 

township 21 N., 21 W., figure 83 was measured." 

"At Powell's farm in section 28, township 23 N., 22 W., the section 
of figure 84 is exposed." 

"The several strata of the marble beds have here about their usual 

thickness, but are not so prominent 
a feature of the topography." 

"Good exposures of the Carbon- 

Cherty slope. iferous rocks are rare along the 

narrow divides between the streams 

north of White river. Nearly every- 




Limestone, crystalline, with 

4 to 6 ft . of red beds . 
Slope to magnesian limestone . 



. c .■ ,i.„.„Mi.= f«Tm where, some few thin beds were 

Fig. 84. Section at Powell's farm. ' 

seen protruding through the detrital chert; but only thin layers, and 
these occasionally." 
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Ft. 



28 Soil and clay. 



72 LimestODe, cherty. 



27 Limestone, less cheity. 
S Limestone, less cherty, darker. 

38 Limestone, purer. 



Over the interior and western portions of the Southwestern dis 
trict, numerous sections have been measured and collections have been 
made and studied, for the purpose of correlating the beds exposed at 
different localities. Though the results are not up to expectations, 

owing to inherent diffi- 
culties of the problems, 
still much valuable addi- 
tional information has 
been acquired. These 
facts and results may be 
best presented and dis- 
cussed in connection 
with four lines of obser- 
vation traveled by the 
writer along Spring river, 
Shoal creek,Oenter creek 
and Turkey creek, re- 
spectively. 

Spring River Sections 
and Notes — -The Spring 
river sections begin at the 
town of Aurora. Here 
we have the record of a 
deep drill-hole, put down 
on the Orchard tract, in 
the NW. i, SW. i, section 7, township 26 N., 25 W., which is repre- 
sented by figure 85. 

The rocks exposed at or near the surface here 'are of the usual, 
coarsely crystalline limestone. Mr. Eowley visited this place, and, in 
the mine dumps, was able to identify the following species of fossils: 
Streptorhyncus crenistria. Spirifera grim.esi, Spiriferina sp.?, Cyrtina 
sp.?, Chonetes ( two undetermined species ), Froductus Aemingi, Pro- 
ductus sp.?, Terehratula iurlingtonensis, Athyris inorassata, Eumetria 
verneuiliana? Zaphrentis centralis, Zaphrentis sp.?, Amplexus bicosta- 
tus, Bryozoa (several undetermined forms), Pentremites elongatus, 
Oranatocriaus sp.1, Crania sp.?, Platyceraa sp.?, Sp!,rit\ra p<e>ido- 
lineata ? Athyris sp.?, Rhynchonella sp.? All of the above, except the 
Eumetria and Streptorhynchus, are common Burlington species. 



72 Limestone, with white and hlue chert. 



Limeatone, with Utile chert. 
Chert, hard, hlne, little or no lime. 



Tig 85. Efcord of drill-hole on Orchard tract. 
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Mr. Eowley notices that there is here, apparently, a nnngling of 
both the Burlington and Keokuk fossils. This, he interprets as due 
to an intermingling of these forms in the limestone strata, or to the fact 
that the chert, in which the fossils were found, is a transition bed be- 
tween the two formations. 

Proceeding from Verona down Spring river, between three and 
four miles, bluffs are exposed about 40 ft. high, adjacent to the river. 
They are composed of alternate, very thin layers of chert and lime- 
stone, the former, if anything, in excess of the latter, at least in the 
lower 10 or 16 ft. This, thus, resembles the lower cherty beds of Mr. 
Marbut's sections, and also those later described near Grand falls on 
Shoal creek. Near this point, Mr. Eowley found in the overlying cherts 
Amplexus hicostatus, SchizohlaUus sayi, Spirifera ffrimesi?,&nd abase 
of Platycrinus, all characteristic species of the Burlington limestone. 
Lower down, in the limestone, he found Athyris hannibalensis, Orthis 
missouriensis. Zaphrentis sp.?, Productus sp.% and a Oranatocrinus 
sampsonif, which are all Chouteau species. 

Thence down the river, for a CQuple of miles, exposures are scarce. 
After this, nearly to the mouth of Honey creek, outcrops of similar 
alternating layers of limestone and chert are frequent. The limestone 
contains a great quantity of small crinoid stems ; the chert is in nodules 
and in characteristic wavy, lenticular layers. From this point, down 
the river, about tive miles, no exposures were seen on the east side ; 
the hill slopes are, however, very thickly covered with chert fragments, 

Ai Big spring, under the east bluff of the river, about 3 miles west 
of Mt. Vernon, the section of figure 86 was measured by the writer. 

Ft, 

15 Slope witli white chert layers ontcroppitjg. 

1 LlmcBtone, light gray, compact, with fine crinoidB. 

2 Chert, white, two layers parilally concealed. [oida. 

2 I/imestone dark gray, small brachiopods, trilobites, large coiled shells, crln- 
1 Chert, not persisent, whi e 

3 Limestone, coarse, gray, profusion of small orlnoids in npper part. 
1 Chert nodules, irregular. [torn. 
6 Limestone, massive, dark gray, coarse, crinoids and chert nodules nearbot- 

1 

>-12 Limestone in thin layers and nodular chert. 




J 



7 Limestone, in beds 1-2 ft . thick, separated by nodular chert layern, as many as 
five snch in one't ection , but irregular; limestone finer texture, fewer fossils. 
i Limestone, massive, brownish gray, coarse, fine crinoids, chert nodules. 



33 Limestone, with chert, former in beds 1 to 3 ft. thick, latter 6 Ins to 2 ft. Lime 
stone predominates! similar in texture and color to above. Chert in lenticu 
lar layers and nodules, white, dense and sharp-fractured. Bar. 1190. 



rui. 87. Section near Mt. Vernon. 
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Prom the loose chert over the top of this bluff, Mr, Rowley ob- 
tained the following Burlington fossils : Productun semireticulatus, 
Streptorhyncus crenistria, Spirifera grimesi f , Syringothyris hanni- 
halensisf, Terebratula hurlingtonensis, Zaphrentis centralis, Zaphren- 
tis sp. 1. From the upper part of the bluff he obtained the following 
species, which indicate Kinderhook age: Euomphalus latus^ Atky- 
ris hannihalensis. Phillipsia sp.?, Zaphrentissp. '?,Terebratula, sp.?, Platy- 
ceras, sp.?, Productus £emingi,Bryozoa,a corai, Spirifera grimesi^. 

Down the river from this point, a distance of three or four miles, 
exposures are not abundant. On the north side, in section 13, town- 
ship 28 N., 28 W., is a bluff some 70 ft. high, exposing heavy beds of 
magnesian limestone, with chert in nodules and lenticular layers. 
Thence, for about three miles along the northern river bluff, limestone 
beds are almost continuously exposed ; the lower layers are somewhat 
cherty, but chert was also found near the top, filled with fine crinoid 
stems, and the surface of the hills is thickly covered with sharp, an- 
gular fragments of white chert. 

Over the next three miles, the liver leaves the hills, which are of 
gentle slope with only an occasional limestone outcrop. 

From Bower's mill to Adam's mill, a distance of about one and a- 
half miles, limestone exposures are again numerous. The lower 15 ft. 
of the sections contain a large amount of nodular chert ; over this are 
massive beds of limestone, containing a profusion of crinoid stems, 
which beds are quarried at Bower's mill. 

Down the river from Adam's mill, outcrops of limestone along the 
bluff are frequent and continuous for long distances ; little chert is 
represented in the outcrops, though a considerable quantity is strewn 
over the surface. 

From a point about two miles east of the bridge over the river 
above the mouth of White Oak creek, down to that bridge, is a contin- 
uous bluff. Limestone is here exposed to a height of about 75 ft. in 

horizontal beds, both mas- 
sive and thinly bedded ; 

Chert, feirnginons, with thin layers of lime- "^^^y lit'tle Chert WaS ob- 
Btone intercalated. „„ _ j iv, i, • i 

served, though occasional 

outcrops were seen under 

Limestone, white. (^lie Upper massive lime- 




FiG. 87. Section near Big spring. 

the bluff, partly concealed by the talus. 



stone, about half-way up 
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At the Big spring, on the left-hand side, south of this bridge, 
figure 87 was measured. 

The hill-sides about this spring are covered with fragments of 
dense, white, chert, while porous, red chert is found on the hill-tops. 

Thence, down the river, along the southern bluflf, exposures of lime- 
Ft. stone are frequent, and the tops 

6 LimeMone, light dr.b, close tex- ^^ ^j^^ j^^jg ^^^ covered with 

2 cheTt, in lenticular layers. fragments of the porous chcrt. 

About four miles above Car- 
thage, figure 88 was measured. 
On the eastern edge of Car- 
thage, in the road just east of 
the railway crossing, figure 89 

Section near Carthage. IS CxpOSCd. 




20 Limestone, compact, with little 
chert, exposed at intervals. 



Fig. 88. 



„^ _^ ^., ^ , Fragments of the chert (No. 1) 

Chert, porous, white or ash-col- " ^ 

ored, almost like pnmice,weath- (tar. 
erlng brown or red and resem- "-"F 



the hills between this and 
30 Limeftone'',''°mal8ive, containing the preceding scction, and they 



some chert . 
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are, moreover, found over nearly 

all of the hilltops about Carthage. 

A short distance 

16 Soil and clay, with chert fragments. woaf nf this in fhp 

15 Chert, buff and blnish white, somewhat coarsely wesu oi luib, lu iiie 

grained. [10 to 15 per cent magnesia, qvtt i f ^i^. otji i 

135 Limestone, white, with layers of cherc and with o vv . :j ui tuts uaj. j 



Via. 89 Section east of Carthage. 

Ft. Lower cABBONiFKHons . 



of section 3, near the 
hill-top, a drill-hole 



Cherr, compact, white and buff-colored, little 
limestone in lower half. 
110 Chert and limestone, white and drab, % chert. 
15 Limestone, shaly, with some chert. 

15 Shale, light drab and yellow. [white quartz) . „„ni? 

65 Limestone, chprty and sandy (rounded grains of waS put dOWn ZOvO 

LOWBB SILUBIAK. 

60 Magnesiau limestone, with little chert (6 per cent) 
60 Sandstone, pmall rounded grains of quartz. 
26 Sandstone, some chert and limestone. 
15 Magnesian limestone, cherty. 



800 Magnesian limestone, light color, very uniform, 
with grains of white quartz. 



200 Magnesian limestone, dark drab. 
75 Magnesian limestone, light colored. 
75 Magnesian limestone, slate-colored, clayey. 

Porphyry, decomposed — 
200 1. Fine, dark reddish grains of porphyry, 

withqnarlz sand. 
55 2 Same, darker and coarser, with light- 

colored dolomitic limestone and sand. 



Fig. 90. Section of Carthage drill-hole. 

G-27 



ft. Samples from 
this, in possession of 
Mr. D. R. Groucher 
and Maj. J. W. Sher- 
burne, were kindly 
furnished Mr.Robert- 
son for examination. 
From this the section 
of figure 90 was pre- 
pared. 

A review of these 
sections down Spring 
river indicates that 
higher beds are 
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reached as one proceeds westward. The lower, cherty layers, exposed 
below Verona, seem to sink lower, and the upper massive layers of 
limestone constitute the mass of the exposures. Above this, the 
porous red chert comes in. 

In the railway cuts and quarries at Carthage, the heavy massive 
beds are well exposed. These were specially studied by Prof. Rowley^ 
who reports as follows : 

" Just west of the Frisco depot, there are 40 ft. of a light leaden- 
gray limestone exposed in a quarry. An examination of the weathered 
surface, from the railway to the top of the bluff, gave no crinoids^ 
though the stems were abundant. A reddish cherty clay caps the 
limestone. The chert is noticeably persistent in heavy bands. At the 
quarry of the Carthage Quarry and Construction company, similar 
characteristics prevail, and the limestone is seen to contain little chert 
except in bands. The fossils collected at Carthage were Spirifera Tceo- 
JcuJc, S. pseudoUneata, 8. neglecta f, 8. sp.1, Orthis sp.?, 0. swallovi ?,. 
Streptorhyncus robusta, S. crenistt'ia P, Produotus semireticulatus ?, 
P. punctatus, P. sp.?, Terebratula, sp.?, Eumetria verneuiliana. Archi- 
medes owenana, Myalina sp.?, Zaphrentis centralis ?, and a fish-tooth. 
Several of the above fossils were presented by Mr. W. H. Crabtree. 
The outcrops here at Carthage are Keokuk limestones." 

Center Creek Sections. — Beginning at Sarcoxie, there are, on both 
sides of the creek, bluffs and quarries of the thickly bedded limestone^ 
containing chert in nodules and thin layers. Limestone of similar 
character is exposed farther down the creek, east of Eeed's. About 
due south of Carthage, some heavy beds of chert were seen close to 
the water's edge. Thence, down the stream, there are few prominent 
outcrops. About a quarter of a mile east of the Missouri Pacific rail- 
way bridge, are exposures consisting of alternate layers of limestone 
and chert, close to the water's edge. These also occur west of the 
bridge. 

At the Moody quarry, about a mile farther west, some 40 ft. of 
limestone is exposed, containing little or no chert. Crevices, well ex- 
posed here, traverse the face of the quarry, and are seen to be filled in 
places with a solid breccia cemented by lime, and elsewhere with loose 
clay. Thence westward, for some distance, are only occasional expo- 
sures. 
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--)j^'^' L 
-^ , ^-~~-/ 




a 



^^-',^>A^:. 



Chert, white and bnff-oolored. 

limestone. 
Chert, hlack, with some limestone 



Jast west of the pump-house, north of Oarterville, are bluffs of 
limestone, 80 to 100 ft. high; the rock is thickly bedded, and, though 
flaky, does not contain much chert. This is exposed almost continu- 
^9 Soil and clay. o^slj Westward to the 

160 Limestone, light drab, with chert Inrary-^^SCO railway and Several 
ingimonnts (20to80peT cent Insamples „„. „•„„„„„ „ „ j -j. 

taken about every 4 ft ) ■ quames are Opened on it. 

As illustrating the section 
of rocks at greater depths 
here, we add in figure 01 
the record of a drill-hole 
sunk on the Motley lands, 
in Oarterville, in section 
with some 20. The Samples were 
examined by Mr. Eobert- 

Flg. 91. Section of drill-hole on the Motley land. 

For about a mile beyond the Frisco railway bridge, limestone with 
interbedded and lenticular chert appears in the bluffs. Then, after a 
gap of another mile, exposures come in again. Bluffs about 20 ft. 
high are to be seen on both sides of the bridge of the Girard branch 
of the Frisco railway. Within half a mile west of this bridge, a large 
mass of gnarled chert, like that of Grand falls, crops out, though some- 
what intermixed with limestone. West of this again are occasional 
outcrops of limestone with thin layers, and nodules of chert. The sec- 
tion here is illustrated by figure 92, from measurements made in the 
bluffs about half a mile below the high wagon bridge, in section 13. 

^t- Turkey Greek Sections— Alon^ 

^' ^'°P^- the upper portion of Turkey 

10 Lim^estone. with chert in lenticular creek, as far west as Tuckahoc, 

18 Slope. there are few outcrops, and 

20 Limestone, like No. 2/ gQg]j ^g exist consist of Only a 

few feet of limestone ; there 
hard, dark gray, com- are no exposures from which 

Section near Lehigh wagon bridge. long, COntinuOUS SCCtionS Can 

be constructed. 
At the Henry Tuoher mine, just east of the Frisco railway, on the 
north side of Turkey creek, a shaft and deep drill-hole were put down 
to a depth of 250 ft. Figure 93 is prepared from the records. The 
top of the shaft is only a few feet above the creek bottom. 



s 



ra^n 



: , i r , . T 



10 Slope 
10 



Limestone, 
pact. 



Fig. 92. 
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m 



TCSE 



'Ft 

— Shapt, 



Surface clay. 



22_ Mmestone and cheit in blocks. 



WhitB ch9rt and decomposed limestone 
in blocks and fragments, cemented by a 
dark shaly clay, containing a little ga- 
lena. 



10 



do 



Limestone, black. 



Close to this, a shallow 
shaft was sunk, in which 
oolitic limestone was en- 
countered near the surface. 
Prom this an interesting 
series of fossils were found 
and were examined by Mr. 
Eowley, who reports as fol- 
lows: 

" On Turkey creek, one 
and a half miles northwest 
of Joplin, in the dark blue 
shaly limestone thrown out 
at a shaft, were found Syno- 
cladia rectutyla, Chaetetes? 
sp.1, Archimedes sp.?, Spir- 
ifera settgera. a Chonetes, 
an undetermined Bryozoan, 

"^'bSttomof Salt' ''"'^ ^""^ "''""'' *" '^"^^ \i2,^^9, of Agassizocri- 

nus, a genus not found be- 
low the Kaskaskia orChes- 
drill-holb: ter. The Archimedes is a 

Limestone, siliceons.orcalcareonB sand- Chester SpCCieS described 
stone. 

and figured by Ulrich." 

Interval, no notes. " 

Prof. Eowley was at the 
time of the opinion that no 

4o Limestone and beds of chert, one of lat- J _„i^i a^\ai^A „« +„ iu 
ter 7" thick, also light drab, calcareous ^OUDl exiSieO aS tO the 

Kaskaskia or Chester age 
of the rocks in which these 
fossils were found. 

In the bluff on the south 



shale. 



-2^-6 ft. 
rig. 93. Section of Henry Tnoher shaft. 

side of the creek, below the Frisco railway, at the mouth of Possum 
hollow, the section of figure 94 was measured by the writer. 

The rocks of this section form a continuous bluff down the creek 
to the mputh of Leadville hollow. At the latter point, in the creek, 
is an outcrop of chert, which rises to a height of 10 ft. or so above 
the bed. This is a white rock, gnarled and knotted and very tough, 
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U«ESE^SST7 



but not brecciated; stratification planes are not traceable. Such 
chert was not observed in sections, nor is it encountered in shafts 

Ft; 

which reach to fully as 
'0 Slope. low a level at points 

both above and below 

6 Llmeeto-e, dark gray, cryBtaUlne, with OH the Creek. The lime- 

crlnoW sieiun x i ■ , 

1 Chert, white, id lentlonlar layers. StOUeS at higher levelS 



7 LimeBtone.siliceoas.iwlthroduleB of white ^®®™ *« ^^ COntinUOUS, 

„ ,. ^}"\ , , „^ „ , and the presence of the 

2 Chert In lent layers, with limestone. 
2K Limestone. wlthprofnsiou of oriuoid stems. ''^^^^ Cannot be ex- 



uS^^eXSrlXiV^7"^m.ri.oia Pl^ined on the hypothe- 

Chert concretions In limestone. ^^^ of a fault. It is 

Limestone, maasive, dark gray, with: oc- Undoubtedly a leuticu- 
caElonalcberi aojnles. 



Limestone, with lenticular layers chert. 
Limestone, massive, like 10. 
Chert layer, like qnarlzlte. 



lar mass included in the 
limestone, such as are 
represented at several 
points along Shoal 

8 Limestone and chert in alternate layers Creek, later described. 
(6 to 15 inches) . „ 

The bluffs at the 



mouth of Leadville hol- 

12 Llmestotie, massive, in benches 8 to 4 feet lo W are of Hmestone and 
thick, with lenticnlar layers of chert or 

of siliceous limestone grading into each of chert in nodules and 
other ; also broken fragments of chert 

enciobed. lenticular layers, which 

16 Slope to level of creek. wc fccl no hesitancy in 

correlating with the 
members of the Possum 
hollow section. 
Thence, down the creek a distance of some two miles, bluffs of the 
same rocks were seen at a number of points. 

At the mouth of East hollow, just above the Gulf railway, coarse, 
crystalline limestone, fully 15 ft. thick, is exposed about 50 ft. above 
the creek ; it contains chert in nodules and lenticular layers. Some 
disturbance is shown here by a dip of the strata toward a small ravine, 
but this is entirely local. 

At Gave spring, near the western line of section 25, .south of 
Belleville, figure 95 was measured. 

Thence, down Turkey creek, a distance of two miles, to near its 
mouth, no further exposures of limestone were observed, though the 



Fig. 94 tjecuon at mouth of Possum hollow. 
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fa'- Limestone, massive, dark gray : CTystalllne, ^^^^^ ^^^ liberally COVered 

containing crinold stems and nodules or mjfjj diert 
' L|'|j°f«»°d chert, the latter in lenticular ^j^ ^j^^ ^^^^ ^^^^^ ^^ 

6 Limestone, massive, With crinoid stems. ^ • ■ i. x 

2 Limestone and nodular chert. Spring river, abOUt a 

10 Limestone, massive in part, and also thinly quarter of a mile beloW 
bedded, crystalline, gray, no chert. 

the mouth of Turkey 

15 Slope, to cieek bottom. 

creek, limestone is ex- 

Fio. 95. Section at Cave Spring. pOSCd tO a height of fully 

50 ft. above the river bottom ; over this no limestone fragments are 
found, but blocks and fragments of chert of somewhat open texture 
are abundant. In a small quarry, about 20 ft. above the creek, alternate 
layers of limestone and chert are exposed, aggregating about 6 ft., the 
layers be|ng a foot or less thick. In cross-section, these layers are 
seen to be of lenticular shape, such that, in one portion of the expos- 
ure, the limestone is about in iequal proportion to the chert, while, 
within 10 ft. of this, the chert largely predominates. 

In the bluff, just north of the mouth of Turkey creek, the same 
limestone beds are exposed at intervals to a height of about 50 ft. 
above the bottoms, and chert fragments similarly cover the surface to 

the top of the hill. 

j,|. Joplin and Vicinity In and 

about Joplin, and at other points 
23 Surface clay. gonth of the city, a large num- 

ber of drill-holes have been put 

6 Limestone, dark and crystalline, (Jown, which thrOW mUCh light 

upon the local stratigraphy. Of 
these we select a few which will 
show the general succession 
of rocks from the surface, to 
depths of nearly 1400 ft. They 
are given in such order that 
they make a nearly complete 
column. Of all, excepting the 
first, samples were kindly fur- 
nished by Mr. Perry Grossman, 
the driller, and were examined 
by the writer or Mr. Robertson, 
and carefully tested with acid. 
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#^ 



13K Limestone and chert . 



9 Limestone and dolomite. 



Limestone and chert, in blocks. 



11 Chert, solid. 



22 Dolomite and chert . 



sb^^t^^ii^ 6 Chert, hard. 

10 Chert and limestone, solter. 
IX Hard chert. 
Fig 96 Record of drill-hole on West- 
em Zinc Co. 's lard. In SW. of SB ;i 
Sec, 11, T, 27 N, 33 W. Near hiU-top, 
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Ft. 



122 loterval; no record obtained. 



43 Limestone and chert. 



116 Limestone, blulsh-whlte and gray. 



40 Limestone, blnlsh-graj, soft and clayey. 
6 Limestone, magaeslan; some chert. 
25 Limestone, dark-gray, shaly, fragments chert and calclte. 

35 Qaar.z grains, white and transparent. 

Fig. 97 Record of drill-hole on 
Lloyd and Gninn's land, NW. 
of NE a. section 14, township 
33 N, 27 W. 

Ft. 



LOWEK CAKEONIPBBOnS . 

231 Interval; no record. 



14 Chert, white, with little limestone. 

20 Limestone, gray, compact, with much blue and white chert. 

40 Chert, blnlsh-white, tongh. 

10 Chert, white, with some limestone. 

40 Limestone, very clayey, light-gray. 

22 Chert, dull white. 

16 Chert, white, and little gray limestone. 

97 Limestone, white and gray, compact, largely dolomitic, a little white chert. 

16 Qaariz sand, rounded grains. 
Lower Silubiait ? 
Limestone, white to bnff, dolomitic, soft. 

Fie 93 Eecord of drill-hole 
at brewery near St. L. &,S. 
P. R'y depot. 

Shoal Creek Sections. — Beginning at Eitchie, on Shoal creek, above 
Oranby, large masses aud fragments of chert over the hill-slopes north 
of the town indicate that thick beds of that rock exist there ; outcrops 
of limestone are, however, also seen. 

About a half a mile west of this point, along the railway, is a bluff 
of limestone about 100 ft. high, in which massive layers are seen over- 
lying thinner beds, the latter containing much chert. A half-mile far- 
ther west, beyond the bridge, are other bluffs of similar limestone, with 
a granular chert beneath, at the railway level. 
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About three miles farther west, at the 300-mile post, a point of the 
hill comes down to the railway on the south side, in which is exposed 
a bluff of chert about 15 ft. high. This rock is of the gnarled, massive 
kind abundantly exposed lower down about Grand falls. Opposite thi& 



^p 



«: 



rt. 

650 Interval ; no Tecord . 



55 Chert, compact, tlnish white, with fragments of huff limestone. 

40 Chert, white, snb-translncent, some white quartz sand 

20 Limestone, moderately coarse, crystalline, dolomitic, with a little calcite andf 
pyrite, and minnte cavities lined with quartz crystals. 

85 Chert, white, only a small amount of magnesian limestone. 

115 Limestone, gray, white, much calcite. 

6 Sand, somewhat iron-stained. 

14 Magnesian limestone, with some quartz In upper part and calcite in cavities . 
6 Quartz sand, white, transparent 

25 Magnesian limestone, gray, compact, with some white sand. 

15 Qaartz sand, with some wliite chert. 

19 Chert, very fl' e, white, with some light gray magnesian limestone. 

30 Magnesian limestone, gray, vrlth some white chert. 

80 Chert, white, opaque, witli considerable gray magnesian limestone. 

110 Magnesian limestone, gray, pure, a little chert at very base. 

86 Magnesian limestone, crystalline, no chert. 



FiQ. 99. Record of drill-hole 
at ice plant, Joplln. 

point, regularly bedded limestones were seen in the bluffs of the creek 
and no extension of this massive chert can be recognized there. 

About a half a mile farther east, limestone is abundantly exposed, 
and at Granby mill are bluffs reaching 30 to 40 ft. above the creek. 
Beyond this are rounded hill-slopes, covered with small fragments of 
chert, such as might result from the decomposition of limestone beds 
containing the usual nodules or lenses of chert. 

Succeeding this, from a point about a mile and a quarter above the 
Granby depot, for a distance of a quarter of a mile westward, there is 
an almost continuous exposure of chert, along the southern bluff of 
the creek. This chert exhibits no bedding, but is massive, gnarled and 

Y?v^. _- '°°-'l ~~Z VS^^3 f "I jointed, breaking into an- 

4f?/ ^ ,[,/. giilar fragments, which are 

of white or drab colors. 




Fig. 100. ninstratlng non-persistence of chert near Granby At the Castem end of thiS- 

exposure, a shaft penetrated a mass of white chert fragments cemented 
by dark, secondary chert, such as is common in the mines. This brec- 
cia is, however, different from the main chert mass. At a point about 
a mile above the depot, this chert ceases to form the hill bluff somewhat 
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Ft. 

10 Ltmestone, jtray, compact, with cheTt In 
lenticular layers and nodnlea. 

20 Slope, no ezpOBnree. 
6 Limestone, maBsive, abont 3 ft. 



60 Slope, covered with talus to creek bottom. 



abruptly, as is illustrated in the preceding figure 100. A quarter of a 
mile farther, figure 101 was measured. 

Between this section 
and the depot, the lime- 
stone seems to be inter- 
rupted by two or more 
" chert breaks," and one 
pocket of coal shales. 
At Granby, a number of 

Fig. 101. Sectionnear Granby. drill-holeS have been put 

down. Of these, one numbered 4 is located just south of the middle 
of the east line of the 'SE. i of the NE. i of section 12. The follow- 
ing figure 102 is constructed from examinations by the writer of drill 
specimens kindly furnished by the superintendent, Mr. Kingston. 

Prom the examination of 
Mr. Kingston's collections, 
made about the Granby 
mines, Mr. Eowley identifies 
the following species : Spi- 
rifera hannihalensis, Pro- 
dnctus sp.?, Loxonema sp f, 
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Ft. 

30 Sarface clay, chert and sandstone. 

80 Chert, with little or no limestone. 

10 LlmeBtone and chert . 

70 Chert, light gray, with limestone 



40 Limestone, with white chert. 




50 Limestone, light, compact, with little 

chert 
6 Chert, dark brown or black, with llt- 

14 Chert""faok" with some tranBlucent ( delphicola), PlatyCCraS 

chert like qaartz, tio limestone. „ o v i j' , /■ 

60 Chert, black and white, with blende Sp.S, Z'lphrentlS Cen/ra'l.^, 
near tup . , i ■ j j rr 

10 Chert, white and gray AmpCeXUS OlCostatUS, Zi a- 

60 Limestone, with layers of ch rt in «... 

npperpart. phrentis sp.? Actinocrinus 

20 Cherl:, hard, gray, no limestone. 
Limestone . 



sp.l, Forhesiocrinus? worth- 
Fio. 102 Record of drill-hole No. 4, at Granby. en'i f. Pentramites godeni, 

and a Phillipsia sp.? Mr. Rowley characterizes this as a strange ming- 
ling of Lower Garboniferoas forms. 

Continuing down Shoal creek, from Granby depot, at a point about 
three miles west of Granby, in a hollow about a mile south of the 
creek, a bluff of gnarled, shattered looking chert, like the Grand Falls 
rock, rises from the level of the branch to a height of about 50 feet, 
while in adjoining hills limestone bluffs are exposed at the same alti- 
tude. Perhaps a mile from here, and a little farther west, massive 
beds of limestone are exposed in the bluff of the creek, rising to a 
height of 60 feet, with only a little chert, in nodules and lenticular 
layers. The creek here is about 40 feet below the base of the chert 
outcrop last described. 
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About a mile or two above the Valley mills, a similar bluff of lime- 
stone is exposed. 

At Neosho, are fine bluffs of this limestone. At the large spring 
west of the hotel, about 30 ft. of heavily bedded limestone is seen to 
overlie about 10 ft. of chert and limestone in thin, lenticular layers. In 
these lower chert beds, Mr. Rowley found specimens of Spirifera, Khyn- 
chonella, Terebratula, Fenistella, Productus (like a small species found 
in the lower Burlington at Louisiana ), Phillipsia ( the same species 
found west of Mt. Vernon) and crinoid stems. Mr. Rowley suggests 
that these chert layers may be Kinderhook, though the fossils are not 
distinctive. It is hardly possible, however, that beds so low in a series 
should be at the surface here. 

Northeast of the town are a number of quarries in the hill-sides. 
The limestone is dark or bluish gray, with an abundance of crinoid 
stems and comparatively little chert. Cherts near the top of the hill 
gave to Mr. Rowley: Streptorhyncus crenistria, Ptoductus Heminqi, 
Rhynchonella sp.? Platycrinus sp.? Zaphrentis centralis. Amplexus 
iioostatus. The limestone here generally yields the first-named fossil, 
Spirifera grimesi, S. hannibalen,ns the Rhynconella and Zaphrentis. 
About the middle of the hill-slope, in the face of an old quarry, he 
found joints of Platycrihus stems, a base of the same genus and 
broken parts of Agarioocrinus and Doryerimus, identically with the 
species of a similar bed in Springfield. The entire exposuro here, Mr. 
Rowley concludes must be Burlington. 

The same 
rocks are ex- 
posed west of 
Neosho, and 
good opportu- 
nities for sec- 
tions are pre- 
sented along 
the railway, 
E X a minations 
have, however, 
been made so 
faronly at Sen- 
eca. 
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Ft. QUABET. 

2 Chert, bard, fractured, fossiliftrous. 
8 Chert, decomposed, and clay. 

16 Chert, df composed, called tripoli, much jointed, tongh red 
clay along the joints, stained yellow, masslye, with 
spherical weathering and no stratification planes. 

DEILL-HOLB , 

2 Clay, red. 
20 Clay, red, with masses of chert. 



130 Limestone and cherts, beds alternating. 



Fig 103 Section at 
Tripoli qaarry. 
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About a mile north of the town are what are known as the Tripoli 
works and quarry. Here figure 103 was measured and supplemented 
by the results of a drill-hole, given by the superintendent. 

Just north of the town of Seneca, limestone outcrops along the 
slope of the hill. The color is bluish gray, and it is cherty. In this, 
Professor Eowley found Froduotus semireticulatus f aud large Platy- 
crinus stems, such as had been observed at Springfield and If eosho. 
One and one-half miles northeast of the town, at Haeber's mines, up 
the little runs and on the dumps, the following species were found : 
Productus Hemingii^ P. sp. ? (common in the lower Burlington lime- 
stone at Louisiana, Mo.), P. sp. ?, Orthis sp. ?, Spirifera sp. ?, Ehynco- 
nella sp. 1, Spirif'erina solidirostris f, Terebratula sp. ?, (in Burlington 
limestone at Louisiana, Mo.) Retzia sp. f (common in lower Burling- 
ton limestone at Louisiana, Mo.) Spirifera lineata f, Streptorhynchus 
crenistria, Amplexus hicostatus, Zaphrentis centralis, Aulopofa sp. ?, 
Platyceras sp. ?, Platycrinus base, Allorisma sp. ? (found in Lower 
Burlington limestone at Louisana, Mo.), Fenestella, two or three un- 
determined species. 

Proceeding northward from Neosho down Shoal creek, a bluff 
was examined on Cedar creek, not far above its mouth. This is about 
50 ft. high, and consists of limestone with interbedded lenticular layers 
of chert. No massive beds of chert were seen. 

About two miles farther north, on the west side of the creek, where 
the Joplin road crosses it, is a bluff of which figure 104 is a section. 
Ft. The massive chert bed can be 

traced some distance northward 

Limestone, iMnly bedded, . i i. i i i * 

witu thin, lenticniar lajeiB from this point, but about a quarter 

and nodnles of cheit . ., , ., , ., . 

of a mile down the stream it is not 
''S;?n°ar'iedand%?actn'?ed; exposcd, and is apparently absent. 

like Grand FaUa chert. ^^^.^ ^^^ j^jjj j^ ^^^^^ ^^^ ^^^^ ^^^^^ 

Slope, probably limestone and - ,. j. i ■ x i 

cfiert. and limestone crops out at intervals 

Limestone, with thin layers from the top to the bottom. The 

of chert between the beds. 

bed of massive chert appears to ter- 

Slope to creek bottom. 

minate practically at a small ravine 

^cree" neaf Joplin^ro^d""' J ^St SOUth of the high limCStone hill, 

though on the northern side of the ravine are a few outcrops of, appa- 
rently, a much attenuated extension of this chert bed. 
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About a half mild farther north, on the eastern side of the valley, 
is the Rawlingston spring, which flows from nndera limestone bluff 
fully 50 feet high. 

Some two miles farther north, also on the eastern side of the val- 
ley, is another large spring and bluff, about a mile south of Thurman. 

Of this, figure 105 was measured. 

rt. 

10 Slope to top of hill. 

15 UmeBtone, in beds 1-2 ft. thick, with lenticnlar layers of ohert between (6-8 
inches thick) and alsonodnlar cheit. 

3 Limestone, massive, dark gray. 
2 Chert and limestone intermixed. 
6 Limestone, massive, dark gray, crystalline. 




> 3 Chert and limestone in thin layers. 

8 Limestone, dark gray, scattered chert nodales. 

2 Chert, lenticnlar, and limestone . 
2 Limestone, massive. 
a Chert, lenticnlar. 

10 Limestone, massive, dark gray. 
Fig . 105 Section near Thnrman . 

The bottom of this section is only a few feet above the creek valley. 

From Thurman, down the river, limestone is exposed continuously; 
it is of dark gray color, crystalline and coarse, with lenticular chert 
layers between the beds. About a mile from Thurman is a quarry 
exposing such rock to a height of 50 feet or more above the river. The 
limestone beds are one to three feet thick, and the chert layers about 
6 inches. A joint, or slight fault, was observed here, along which 
the limestone was much brecciated, and in places was filled with chert 
fragments, held firmly in a cement of secondary limestone. The beds 
of this quarry dip 5 to 10° E., but recurve up again across the hollow 
about 200 feet east. 

Westward from this quarry, the limestone is traceable in the upper 
part of the hill. Within about a quarter of a mile, however, a thick 
mass of chert appears suddenly, and is traceable a distance of about 
400 feet to Bently's ford, where it stands out a prominent bluff. This 
is the familiar, rough, massive chert, in part brecciated, the fragments 
being cemented by a black secondary chert. Some galena and calcite 
were also found in it in places. The limestone of the upper hill-slope 
extends continuously over this chert. 

A few hundred yards west of this, limestone is again abundantly 
exposed along the lower slopes of the hills, and outcrops to the top are 
sufficiently abundant to preclude the possibility of the heavy chert 
mass existing here. 
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Opposite this, on the southern side of the creek, limestone also 
^'- crops out continuously from 

the creek level to the hill-tops ; 

50 LimeBtone, daik ki ay, thickly and . „. „i,„„i „ i„ /. ., 

thinly bedded, fOBBiliferouB, with DUt, abOUt a quarter 01 a mile 

east of Bedding's mill, figure 




15 CheTt, massive, 
chert . 



like Grand Falls 



106 was exposed. 



5 Interval to creek bottom. 



Fig 106 Section near 
Reddlng'a mill. 
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Ft. 
31 .Chert. 



The chert makes its appear- 
ance with characteristic ab- 
ruptness, while the overlying 
limestone beds are continuous with those last referred to. In fact, 
limestone crops out immediately east of the chert, below the level of 
the top of the latter. West of this section, however, the chert can be 
traced continuously to Bedding's mill, and beyond to Grand falls. At 
the former point the chert is exposed to a thickness of 25 ft., reaching 
to the bed of the creek. It is seen to be traversed by jointage planes, 
running in IS'.-S. and N. 60° W. directions. It is mostly white on fresh 
fracture, and is brecciated in part. A drill-hole put down here passed 
through the rocks shown in figure 107. 

The high hill on the south side of 
the creek, just below the mill, ap- 

^ES^K'S''^ 16 Open erronnd, said to contain , , , , ■, j. , ^ 

i»^..- L-5- ,.1 tiende in a soft and loose pears to be made up largely ofchert. 

matrix. , , , 

The presence of these hard rocks 
explains the gorge in which the 
creek flows, nearly down to Grand 
falls. 

At Grand falls, the chert is ex- 
posed on both banks of the creek, 
about 30 ft. high, and over a blnflf 

Fig. 107. Section of drill-hole near Grand falls, ^f ^jjjg j.^^^ ^jjg g^eek falls. It iS a 

very dense, hard chert, in massive layers 6 or more feet thick ; it has 
a gnarled and knotted structure, producing an uneven surface; the 
fracture is distinctly confehoidal. 

From this point down the creek half a mile, the sketched cross- 
sefction of figure 108 is constructed. 



153 Chert and llmestiine. 




Fig. 108. Cross-section at Grand faUs, showing non-persistence of Umestone and chert. 



418 



LEAD AND ZINO DEPOSITS OP MISSOUEI. 




Ft. 

3 Chert, sandy, ferxuglnons, with nnmer- 
ous "D" shells. 



top (2 to4ft.), separated bythln, lenti- 
cnlar layers of white chert. 



40 Chert, white and gray, nmch jointed. 



From the summit to the creek, the section is shown in figure 109. 

At the western end of the 
cross section A-B, the mas- 
sive Grand Falls chert is not 

70 Limestone, coareely crystalline, dark represented ; but, exactly in 
gray, with crinold stems, thinly bedded -i rinoitinn io a airainm 
nearthebottom. massive beds near the lis pOSllIOU, IS a SiraiUm 

composed of thin layers or 
lenses of chert and lime- 
stone ; these lenses are very 
intimately mixed, and their 
contacts are irregular, some- 
what as is illustrated in fig- 

1 Contact, open cavities, filled with red clay, ,.,. „, ' „ 

surface undnlatlng above and below. ure 110. The appearance 01 
15 Chert, dark, tough, gnarled (like Grand ,,,,«... 

Faus). the whole bluff is that of 

6 Limestone and chert, in layers 6 ins. 

thick. a mass of chert, but the 

15 Chert, to water level. Hmestone is easily Separated 

on close inspection. 
This stratum, and the overlying, regularly bedded limestone, is 
traceable westward continuously. In the bluffs on the south side, 

however, the massive Grand 
Falls chert is also continuous, 
in a ledge about 25 ft. above the 
creek. Under this, however, 
limestone occurs. The bluff 
composed of this chert is near- 



FiG. 109. Section at Grand falls. 




Fig. 110 niustrating occurrence of chert and lime- 
stone near Grand Falls, ly unbroken for a mile or so 

farther west. On the north bank of the creek, at the spring ford, it is 

exposed in blufls on both sides. At the spring, alternations of limestone 

and chert are exposed in the road, and these are traceable northward, 

and seen to pass under the massive Grand Falls chert. 

At the Seneea road ford, 
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about a mile farther west, a 



. Ft. 

16 Slope, with fragments of ferrugin- 
ous sandy chert . 

40 Ltmestone, dark gray, massive, section of the north bluff waS 
with chert nodules and short len- " 

ticniar layers. measured, and is shown in fig- 

so Limestone, massive, dark gray, UrC 111, 
little or no chert. 

The Grand Falls chert does 
50 Talus of umestone and chert frag- ^^t appear in this section, and 

ments to creek level. _ u 1.1 j ^ , , , . 

probably does not extend this 



Fi o . Ill . Section at the Seneca road ford . 



far down the creek. That it is 
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not hidden in the talas is proven by the fact that about a quarter of a 
mile below this, thinly bedded limestone containing nodules and thin 
layers of the white chert is exposed as low down as the bank of the 
creek. 

Just above the mouth of Jackson's hollow, figure 112 was seen. 

Ft. 

Llmeetone, thinly bedded, probably with chert. 



T7T 



20 Limestone, maeslTe, with little or no chtrt. 
5 Umestone, flaky, weathers rapidly. 
20 Limestone, with layers of white chert qnlte abundant, to creek leyel . 





Fig. 112. Section at month of Jackson's hollow. 

Just above the mouth of Rocky hollow, figure 113 was measured 
in a prominent bluff on the north side. 

Pt Aboutahalf mile west of thiSf 

20 Limestone and chert In thin layers. O"! t^® ^tatC line, the Cherty 

limestone ( No. 3 ) is well 

25 Limestone, massive, coarsely crys- expOSCd. Thence, along the 
talline, no chert. 

north side, down to the pump- 
'' "^ td rA ^Ymestone'^ntefmtod! house, south of Galena, the same 

very flaky and weathering rapidly ^ ± , n .i 

("hiuco-caicite" of Schmidt). Stratum crops out frequently. 

20 Tains to creek. -r^- i ■, n- . ^ 

Fine bluffs occur about a quar- 

FiG. 113. Section near mouth of Eocky hollow . 

ter of a mile above the pump- 
house, with the cherty limestone reaching 25 feet above the creek bot- 
tom, capped by the massive limestone. 

Beyond this, on the south side of the creek, are similar bluffs 75 
feet high. 

About half a mile uown the creek, a bluff of chert 20 feet high 
rises from the water's edge. Again, about half a mile farther, at the 
point of a sharp loop on the north side of the creek, is a bluff of chert 
like the Grand Falls, 15 feet high. A little below this, however, just 
above the wagon-bridge some 20 feet of cherty limestone are exposed^ 
rising to about 20 feet above the water-level, and capped by massive 
and tabular limestone. 

These observations along Shoal creek, especially from Thurman 
down, show, beyond reasonable doubt, that the massive cherts of 
Grand falls and other localities do not form a continuous stratum, but 
are simply highly silicifled portions of the lower clerty layers. The 
continuity of the bluffs, with the correspondence in other respects 
between the different sections, shows farther that no considerable 
faults traverse the country here, and, therefore, the abrupt cessation of 
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the beds of massive chert, or other phenomena, cannot be attributed 
to that cause. 

The town of Galena is between two and three miles north of the 
last section, at an elevation of some 60 or iiO ft. above the creek. In 
the limestone outcrops in the northern part of town, along Shoal creek, 
Prof. Rowley identified the following species : Spirifera ffrimesi. S. 
pseudolineata, Orthis swallovi, a fine Zaphrentis (probably centralis), 
Athyris inerussata, Platycrinus and other crinoid columns; also two 
or three poor specimens of Batocrinus, like the form common in the 
Burlington limestone of Springfield. In the cherts about the dumps 
were found Platycrinus sp.?, Ainplexus bicostatus. Streptorhyncun cren- 
istria ?, Actinocrinus ? sp.?, Eetzia sp.? (like a Lower Burlington spe- 
cies at Louisiana, Mo., but a little larger), Productus punctatus, Pro- 
ductns sp.? (like a Lower Burlington species), and a Bryozoan gen.? 

At one of the mine dumps, in shaly limestone, said to have come 
from 120 ft. depth, were found quite abundant crinoid columns, a frag- 
ment of a Batocrinus sp.?, Agaricocrinus sp.? (badly crushed), a small 
weathered Zaphrentis sp.?, a small Orthoceras sp.?, a fragment of a 
Spirifera sp.?, and a Bryozoan. 

In Mr. D. H. Swaney's collection, made from the chert of the 
mine dumps, were seen : Froductus Heminffi, Chonetes sp.?, Spirifera 
grirnesi, S. pseudoUneata, Buomphalus ? sp.?, Loxonema (like dephi- 
cola), Pleurotomaria ? sp.? (large), Zaphrentis centralis and Amplexus 
iicontatns, all Burlington species. 

Contacts — That the Lower Carboniferous strata rest unconforma- 
bly upon the magnesian limestones has already appeared, and because 
of this the lowermost beds are not always present. It may thus hap- 
pen that the Burlington rests directly upon the Silurian, where the 
latter occurs as a ridge of the old surface ; while immediately adjoin- 
ing, in some depression, a full section of the Kinderhook beds may 
appear. But with due allowance for this, the data so far obtained and 
studied, though scant in conclusive facts, suggest that the lower sand- 
stones and chert of the Kinderhook stage do not extend into the 
interior ; the formation may be present there ; but, if so, it appears to 
be of different composition. 

After the Lower Carboniferous epoch, there followed, undoubt- 
edly, a long erosion period, and the surface became denuded and 
trenched. Upon this surface the lower Coal Measure or Pennsylva- 
nian rocks were laid down unconformably, as will next appear. 
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THE COAL MEASURES. 

The Ooal Measures, like the Lower Carboniferous, occur princi- 
pally in the Southwestern district. The Southeastern is destitute of 
rocks of this epoch. 

In the Central district, only a narrow strip along the western edge 
and a few patches or pockets of shale and coal occur. The latter are 
similar to those to be described in the Southwestern district, but are 
not associated with large bodies of ore. They are of special interest 
here because of the great thickness of the coal, which sometimes 
reaches as much as 70 ft. Such coal pockets are sometimes of greater 
vertical than horizontal dimensions. The beds of these pockets are 
often undisturbed, though dipping toward the center. They occur 
sometimes surrounded by Lower Carboniferous rocks, sometimes by 
Silurian, in either case proving unconformity. 

The main Coal Measure area of the Southwestern district, as 
shown on the map, is in the extreme northwestern portion, where the 
margin of the Kansas and western Missouri coal-field is represented. 
Of this we shall have little to say here, as it is not of direct or special 
importance to the mining district. Beyond this main area, however, in 
Jasper and Newton counties, are numerous outliers or patches of 
Coal Measure rocks, too small to even locate on a map of the scale 
used. These patches are relatively often of great thickness, when 
compared with other dimensions — frequently 50 ft. or more. They are 
composed largely of drab shale, sometimes also of sandstone (generally 
micaceous) and of calcareous beds. They generally occupy what were 
originally depressions or " pockets " of approximate circular outline 
in the Lower Carboniferous limestone, which were probably great sink- 
holes. The strata are sometimes horizontal and undisturbed, and are 
sometimes highly tilted or broken. They often include coal beds, and 
south of Joplin and about Webb City many tons have been mined for 
local sale. A number of these occurrences will be described later in 
connection with the mines, and need not receive further notice here. 

Within these same counties, fragments and occasional outcrops of 
ferruginous and micaceous sandstones cap the mounds and hill-tops. 
This rock is particularly abundant about Carl Junction ; it is also found 
about Joplin and elsewhere in the county. Topographically these sand- 
stones are above the shales etc., of the coal pockets ; but they are not 
certainly geologically above them. 
G— 28 
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GEATDON SPEINGS SANDSTONE AND CONGLOMERATE. 

Farther east, in Lawrence, Greene and Dade connties, is another 
series of patches of Coal Measure rocks. These have been mapped in 
large part, but more detailed work is necessary before their outlines 
can be fully shown. Those of Greene county were mapped by Prof. 
Shepard. These patches are of greater size than those of Jasper 
county, but they are still small and comparatively isolated. Lithologi- 
cally they consist of conglomerates, sandstones, shales, and a little 
coal in places. 

A small outcrop of the conglomerate is illustrated in the opposite 
plate. It' is made up almost entirely of chert pebbles. These are well 
rounded and water-worn. They vary in size from one inch to nearly a 
foot in diameter. The pebbles are sometimes loose, so that the mate- 
rial can be dug with pick and shovel ; sometimes they are held firmly 
in a matrix of ferruginous sandstone. This rock often occupies de- 
pressions or channels in the Lower Carboniferous rocks, as if washed 
into pre-existing hollows along the old shore line. These are some- 
times 50 ft. deep. It also occurs along the extreme eastern border of 
the formation, capping ridges which have been formed by denudation 
since the deposition of the rocks. 

The sandstone is generally coarsely grained and friable, ferrugin- 
ous, of red or yellow colors, and somewhat micaceous. It seems 
usually to overlie the conglomerate and to cover wider areas. From 
the profusion of remnants in the form of isolated patches, we judge 
that it probably spread in the past over the entire district. Because of 
the abundance of excellent exposures of these rocks at Graydon 
springs, we apply the name of Graydon Spring sandstone and con- 
glomerate, a name originally proposed by Dr. W. P. Jenney. 

The shales have not a very clearly defined relation to the con- 
glomerate and sandstone. They appear, however, to be above the 
latter, and, according to Prof. Shepard, the shales fill depressions in 
the conglomerate. 

The distribution of these Coal Measure rocks is quite well shown 
on the district map. A brief description of the exposures at the 
different localities will be of interest. 

The westernmost is that of the Corry mine, in northeastern Dade 
county. Here, along Turnback creek, south of the mines, the mica- 
ceous sandstone and chert conglomerate are exposed in great thickness 
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COAL MEASURE CONGLOMERATE, AT BILLINGS. 
Fro. 1. RAILWAY OUT ON THE ST. L. & S. i-. BY,, AT BILLINGS. 

From photograph by (x. B. Ladd. 



F:0. 2. CONSOLIDATED FRAGMENTS OF THE CONGLOMERATE. 
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GRAYDON SPRINGS SANDSTONE. 

FIQ. 1. BLUFF OF VESICULAR SANDST9NE, ORAYDON SPRINGS. 

From photograph by E. M. Shepard. 



Fig. :£. CROSS-BEDDED SANDSTONE, MONEGAW SPRINGS. 

From photograph iy A. E. Woodward. 
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and are traceable thence to the mines, though the limestone country- 
rock intervenes at places. At the mines are great ledges of sand- 
stone, along the edge of which the diggings are located. This sand- 
stone extends over the country to an undetermined distance westward. 
At the mines it is underlain by the chert conglomerate. 

About two miles east of Aurora, a sandstone belt, running in a 
north to south direction, crosses the country. It is thought to fix a 
limit to the mining area here, but this is by no means established. Drill- 
holes and shafts have shown the sandstone to be nearly 100 ft. thick. 

South of Aurora, in Lawrence and northern Barry counties, Mr. 
Marbut describes these rocks at a number of localities. Conglomerate 
is abundant about Scholten, over an area of probably several square 
miles. It is here overlain by sandstone. At Washburn postoflS.ce, 
sandstone 25 ft. thick is encountered. In the vicinity of Marionville, 
a large number of loose sandstone blocks lie over the surface. Other 
patches occur near Bethel and King's prairie, and near Butterfleld, all 
in Barry county. 

Prof. Shepard, who has given the subject most attention, in con- 
nection with his work about Springfield for the Geological Survey, has 
described a large number of occurrences in some detail. Prom these 
descriptions we have prepared the following notes. 

At Graydon springs are very extensive exposures. The sandstone 
is here a more or less friable and usually micaceous rock, of red or 
purplish colors, sometimes gray. Just below the hotel, fragments of 
fossil leaves and other carbonaceous matter are included ; also large 
calamites. Layers of shale are associated with the sandstone. 

At Saway bluflF, east of Ash Grove, a narrow ridge is capped with 
70 ft. of the sandstone. It is well exposed where Clear creek cuts 
through this ridge. False bedding is exhibited. The contact with the 
underlying limestone is sharp and unconformable. 

Three miles southeast of Graydon, on Ash Grove creek, is another 
similar ridge of sandstone. 

At Warren's bluff, northeast of Strafford, are similar exposures of 
sandstone. It appears to be TOO ft. thick here. It is of very variable 
color, and some layers have nearly suflQcient iron to be classed as 
iron ore. The rock is generally micaceous, but not always so. False 
bedding is well exhibited. Occasional water-worn quartz pebbles are 
encountered. Within 20 or 30 ft. of the summit of this ridge, chert 
conglomerate is found, which appears to cap the sandstone. 
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Sonth and east of Strafford, conglomerates and sandstones of this 
formation are represented in small patches, and these extend north- 
westward, along a belt a few miles wide. In section 25, township 31 N., 
21 W., such a strip is over a mile in width and of great thickness. The 
pebbles here are quite large. 

About six miles northeast of Strafford, in section 9, township 30 N., 
19 W., is what is known as Bodenheimer's mound. It rises nearly 150 ft. 
above the Pomme de Terre river. It is covered with pebbles of the 
conglomerate, some as much as 8 inches in diameter. The estimated 
thickness is about 70 ft. 

Other mounds about here are similarly capped with these rocks. 
Prominent among these is the Fair Grove mound, in section 32, town- 
ship 31 N.,20 W. It is about 150 ft, high, and is capped by 80 ft. of 
the conglomerate. 

The Newton mound, in section 1, township 31 N., 21 W., is capped 
by 25 ft. of conglomerate overlying the Hannibal shale. Several simi- 
larly capped mounds occur immediately about this one. 

South of Republic and east of Billings, the conglomerate is abund- 
ant over the surface. It occurs in a narrow patch extending north- 
westward through sections 35 and 26 of township 37 N., 23 W. Beyond 
this, in section 20 of the same township, it again appears, and extends 
thence a little west of north for a number of miles, in places as much 
as a mile wide. Prof. Shepard describes this outcrop in many places 
as resenabling a natural cobble-stone pavement. Ttie boulders are 
from 4 to 8 ins. in diameter, and some of them contain Lower Carboni- 
ferous fossils. Along the northern edge of the strip, the pebbles seem 
to decrease in size until they are no larger than rice grains. In the 
northwestern corner of section 20, township 27 l!f., 23 W., a well was 
sunk 23 ft. deep in the conglomerate. The pebbles decreased in size 
from top to bottom. When first excavated, the sandstone matrix was 
soft, but became hard on exposure. This deposit can be traced con- 
tinuously to and beyond the railway cut east of Billings. The illustra- 
tion of the preceding plate shows the nature of the deposit in that cut. 

The unconformity of this Graydon Springs sandstone and conglo- 
merate upon the Lower Carboniferous limestones below needs no 
further confirmation. It occupies the depressions in the latter rocks j 
it is in contact with different members at different places ; and is made 
up of pebbles and boulders of Lower Carboniferous chert. These 
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facts afford incontestable evidence of a long period of vigorous erosion 
between the time of consolidation of the Lower Carboniferous strata 
and the deposition of the Coal Measure rocks. It was a shore-line 
deposit, laid down, probably, in early Coal Measure times. Possibly, 
however, it may be a marginal deposit, representing a considerable 
portion of that epoch, and may have been forming while beds of the 
regular Coal Measures well up in the series were accumulating farther 
west. 

This formation is, hence, of great stratigraphic interest, and is 
strong confirmation of phenomena existing elsewhere in the state. 
Thus, in Callaway county, there is similar evidence of unconformity. 
A great boulder deposit lies there at the base of the Coal Measures, 
in depressions of the underlying Lower Carboniferous rocks. The 
opposite plate is from a photograph of this exposure. 

THE TERTIARY. 

To the Tertiary period we provisionally assign certain deposits of 
gravel and clay which are strewn over the hill-tops adjacent to the 
larger streams in the extreme southwest, and which are found along 
the Osage and Meramce rivers, in the Central and Southeastern dis- 
tricts. 

In the Southwestern district, these gravels are particularly abund- 
ant in the extreme western part of Jasper county ; but they are also 
found along Spring river, in Newton county, and along White river. 
They are composed almost entirely of CarboniferouiS chert. The peb- 
bles are not well rounded, but they are smooth and undoubtedly water- 
worn, and are of characteristic yellow or brown color on the exterior. 
They are essentially the same in character and distribution as the 
Lafayette gravels of Crowley's ridge, along the Missouri and the 
Arkansas river valleys. North of the Southwestern district, such 
gravels are abundant in Henry and St. Clair counties, along the Osage 
river and its tributaries. In soatheastern Kansas they are abundant 
over the Neosho river drainage area, and have recently been described 
in some detail by Haworth [ 97, p. 136 ]. 

This formation in Missouri has not been suflBcipntly studied to 
attempt a detailed description, or to map its area. We therefore con- 
tent ourselves with the following brief notes of occurrences at a few 
localities. 
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At Carl Junction this gravel occurs at the surface, immediately- 
beneath the soil. It is encountered in many wells, and is generally 
several feet thick. Along Spring river, west of here, it is also found 
over the hill-tops. 

At the mouth of Turkey creek, gravel was observed over the 
summit of the ridge, on the north side, about 80 feet above the bot- 
toms. South of this, over the hills, along Spring river, it occurs fre- 
quently. South of the town of Galena, in what is known as the 
Spring Grove addition, water-worn chert-pebbles occur on the sum- 
mit of the hills. 

North of Oarterville, between Center creek and Spring river, oc- 
casional patches of such gravel were observed by the writer. Farther 
up Spring river, near the Jasper and Lawrence county line, it was also 
seen. Its development along Spring river, west of Carl Junction,, 
is, however, not great. Judging from the paucity of occurrences, 
these deposits probably never reached far, nor attained great thick- 
ness over eastern Jasper county. 

Along White river, Mr. Marbut noted the occurrence of such" 
gravel at a number of points given in the following fable : 

Township 23 N., 24 W., in section 21 110 ft. above White river. 

" " 33 100 " " 

21N.,26W., " 28 120 " 

'2IN.,2oW., " 2 170 " King 

22N.,23W., " 16 150 " White 

22N., 22 W.. " 22 150 

Within the Central district, only a few occurences of such gravels 
were noted. Just beyond the western limits of the district, however, 
about Osceola, they are quite abundant. The ground about the court- 
house, in the town of Osceola, is covered with it. This point is about 
60 ft. above the river level. South of this, along Sac river, occurences 
are frequent. Eastward, however, down the Osage river, they are 
scarce. At station 15, on the Osage river map, such gravel was ob- 
served, covering the surface of the bluff about 30 ft. above the river.^ 
At station 37, a few miles above Warsaw, stratified sands and gravels 
were exposed on the north side of the river. These do not cap the 
bluffs, however, but seem to form a terrace. The top of this terrace 
is perhaps 30 ft. above the high-water mark of the present stream. 
In the town of Warsaw, chert and gravel was observed, covering the 
upland at an elevation of about 50 ft. above the river, These are all 
the exposures observed during the trip down the Osage. Lithologi- 
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cally, the gravel is similar, and in a general way it is distributed as are 
the gravels of Spring river and of the I^eosho river. Additional ob- 
servations are necessary, however, to satisfactorily settle the question 
of their age. 

In the Southeastern district, there is a remarkable deposit of gravel 
along the Meramec river, which we assign provisionally, to the Tertiary 
age. It is well developed about a mile southwest of Pacific, along the 
Frisco railway. It is there dug and shipped to St. Louis, for road uses. 
It forms a terrace, rising above the river bottom 20 or 30 ft. It con- 
sists of pebbles of chert^ cemented by ferruginous clay. Sand beds 
are also encountered, and these and the gravel exhibit false bedding. 
Blocks and fragments of impure iron ore are enclosed. These mate- 
rials are such as occur in the rocks along the Meramec river above 
this place. They are, hence, all of local origin. The entire absence of 
northern material, such as constitutes the drift, is particularly note- 
worthy, and this especially as such material is found a few miles north. 
The absence of such northern material is evidence that these gravels 
were formed before the glacial epoch. 

The gravels and clays of the different portions of the state, rep- 
resent probably a period of partial submergence or of great increase 
in volume of the streams along which they occur. They doubtless 
filled pre-existing depressions of the country and removed inequalities, 
giving rise to the flat plains where undulating valleys previously ex- 
isted. Though it is probable that the deposits now found are only 
remnants, it is improbable that the formation ever covered very wide 
areas. The deposits were apparently confined to comparatively nar- 
row belts along the respective streams. 

THE QUATERNARY AND RECENT. 

Under this heading, we wish simply to call attention to the deposits 
of clay and other residuary materials which so abundantly cover the 
surface. In places these may. have been in process of formation for 
an indefinite period, and hence may belong to different epochs. The 
greater part of what we now see, however, is probably of compara- 
tively recent formation. However this may be, the great depths ob- 
served at different localities indicate a vast amount of suface decay. 

Bed Clays Red clays are abundant in the Southwestern district , 

about Carthage, Webb City, Joplin, and about Aurora, Ash Grove and 
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Springfield. They are especially thick over the massive beds of Bur- 
lington limestone. They are seen to occupy depressions and to sur- 
round pinnacles of this rock to depths of 10 or even 20 ft. A gradation 
from clay into decomposed rock is often traceable, and fragments of 
chert and limestone are often thus mixed in the lower portions of the 
clay. 

Such clays are also abundant in the Southeastern district, in St. 
Francois and Washington counties. Great thicknesses are exposed in 
the cuts along the Iron Mountain railway, fine examples of pinnacle 
and decomposed limestone being visible in the cuts between Summit 
and Blackwell. 

As is suggested by the gradations from clays into decomposed 
rocks, the former are, without much doubt, in great part residuary. 
An obstacle to entire reliance in this belief is the fact of the small 
amount of impurities which the limestones usually contain. Analyses 
«how that this is only 3 or 4%. Possibly, with some admixture of un- 
■decomposed limestone, the residuary product might average as much 
as 10%. At some localities, the volume of the clay may have been 
increased through Tertiary submergence. This is, however, not possible 
in most places. We seem, therefore, forced to conclude that these 
clays simply represent the residues of a vast bulk of rock removed 
through sub-aerial decay. Clays similar to these are associated with 
some of the ore bodies; their origin will be referred to later. 

Residuary Cherts Over areas underlain by cherty limestones, the 

ground is thickly covered with fragments of chert, residuary from the 
solution of the limestones. Immediately at the surface the clay is 
washed out, and we have simply a mass of chert fragments. Deeper 
down, the latter are mixed with more or less clay, and the material 
grades into undecomposed country rock. In the Southwestern and 
"Central districts, these chert fragments are generally comparatively 
small and angular, gathered into deposits like shingle-beds. In the 
Southeast we find more nodular and drusy cherts; also large blocks 
and masses. 

These cherts have already been referred to in the chapter on Phy- 
siography, under soils. The land occupied by them is largely worthless, 
and the hills they cover are known as flint hills. 

In the vicinity of Fredericktown, Madison county, recent prospect- 
ing has developed a peculiar fact in the distribution of these cherts. 
Where great thicknesses of red- clay are encountered overlying the 
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ILLUSTRATIONS OF SUB-AERIAL DECAY. 

Fia. 1. LIMESTONE PINNACLES IN SOUTHEASTERN MISSOURI. 

From photograph by G. E. Ladd. 

Fia. a. RESIDUARY CLAYS AND DECOMPOSED LIMESTONE IN SOUTHWESTERN MISSOURI. 

From photograph by W. P. Jennej/. 
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rock, the residuary chert is not found resting on the limestone, but 
above the clay and near the surface. The bed of chert is from 3 to 6 ft. 
thick, while the underlying clay is generally from 30 to 40 ft. deep, and 
in places as much as 100 ft. These developments have been over the 
hills adjacent to the St. Francois mountains. The position of the chert 
indicates that it has been derived from overlying cherty beds, and that 
the decomposition of the limestone which contains no chert has pro- 
ceeded under this covering. Possibly, in some instances, the chert 
has crept down the hill slopes from an originally higher location. 

STRUCTURAL GEOLOGY. 

Under this heading, we shall briefly refer to such structures as 
flexures, faults, fissures and crevices, and this purely with regard to 
their geotectonic relations. No pronounced system of flexures and no 
great regional faults are recognized in the area. In the radial or qua- 
quaversal dips of the rocks away from the Ozarka, we have one great 
master flexure. Subordinate to this, certain minor flexures are recog- 
nized, but they are so gentle or so small that they are to be regarded 
as mere undulations or wrinkles. Similarly, there are some well-marked 
faults, a larger number of minor ones, and a great number of joints 
and crevices unaccompanied by movements. 

A certain parallelism between some of these flexures and fractures 
and the sides of the Ozark dome is observable, and such may be in- 
cluded in one class. Others are, however, at right angles to the central 
uplift. A few of these, which have been specially observed, we will 
now describe briefly : 

The Southwestern District. — In the Southwestern district, we have 
at Mansfield, in Wright county, a fault running N. 30° W., nearly paral- 
lel with the Ozark dome. This is fully described in the descriptions of 
the mines at that place, given later. The amount of the throw could 
not be determined, but it is probably not over 100 ft., and very likely 
less. 

Along White river, no very prominent faults were observed by 
Mr. Marbut. At Big Sugar creek, in McDonald county, near the Car- 
boniferous, the sudden appearance of magnesian limestone high up 
in the hills suggests the presence of a fault. In the southeastern part 
of township 21 N., 34 W,, in Stone county, there is another change in 
altitude in the same rocks of about 200 ft. This Mr. Marbut calls 
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attention to as being in the line of a fault, running near Green Forest, 
in Arkansas, and referred to by Mr. Hopkins [111, pp. 329, 413]. The 
down-throw is on the east side. Mr. Edwin Harrison has called the 
writer's attention to another line of disturbance or faulting in Taney 
county, which apparently crosses White river in a NNW. to SSE. direc- 
tion, about 6 miles west of Forsyth. The faults of the Arkansas 
marble region, described by Mr. Hopkins, undoubtedly entered into 
Missouri. 

In the vicinity of Springfield, Prof. Shepard has recognized a 
number of faults. Along Pierson creek, near the mines, Burlington 
limestone is brought alongside of Chouteau. Near McOrackin's mill,, 
section 5, township 29 ^., 21 W., the Louisiana limestone is brought 
to the level of the Upper Burlington beds. Prof. Shepard is of the 
opinion that this fault can be recognized farther north. Between 
Buckley and Sac river to the north, he recognized a succession of 
faults with throws of from 2 to over 200 ft. Further work seems 
necessary, however, to fully establish the presence of these. In sec- 
tion 9, township 31 l«r., 23 W., others are recognized by Prof. Shepard, 
and, according to his observations, they are abundant over the county 
on both sides of the Polk and Greene county line, in the vicinity of Sac 
river and its tributaries. That the rocke are flexed in this strip of 
country, has been observed by the writer, and further, the Lower Car- 
boniferous and Silurian are doubtless unconformable here, as else- 
where. These two conditions might bring the rocks into such relations 
that faulting would seem to have taken place, and we are inclined to 
think that such is the case. 

In the observations made along Spring river. Shoal creek and 
other streams in the western part of the district, no evidence of great 
faulting was seen. About the mines of Newton and Jasper counties,^ 
much local slipping and brecciation has taken place. This is, however, 
not due to crustal movements, but rather to surface decay and subter- 
ranean erosion of the limestone country rocks.* 

Joint-planes and crevices are abundant throughout the district. 
They are exhibited in the diggings on Pierson creek, on Swan creek, 
Bull creek and of Elk valley south of Ozark, and at other points where 

• In a recent paper [ai], I'rof. Wm. P. Blake adduces the jnxtaposition of Coal Measniee and 
coal with older rocks, on the Oswego tract near Joplin, as BTidenoe of faulting. That he has Been 
misled by the deposits known as coal pockets, already referred to in this report, and abundanlly- 
described later. Is plain. To one not familiar with thete pockets, which are peculiar to MisBourl, 
they are liable to be misleading in many ways [s» -p 171] . 
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deposits in crevices have been worked. The prevailing course of 
these crevices is northwesterly, and they are, hence, parallel to the 
Ozark dome. 

Local flexures are recognizable in the central and eastern portions 
of the district. Prof. Shepard has noted such in the vicinity of Spring- 
field. They are generally exhibited by local exposures of dipping 
rocks. They cannot be traced any great distance, however, and their 
distribution is obscure. One of the most pronounced observed by the 
writer is a monocline in eastern Polk county, located by Maj. E. W. 
Newton of Bolivar. It is just west of Pair Play, and beyond the dis- 
trict limits. It apparently extends southward into Greene county. 
The dips amount to 10 and 20° in places, and are nearly due westward. 

The Southeastern District. — In the southeastern district, one of 
the best marked and well-established faults traverses the Mine La 
Motte estate, about three miles north of the mines. It is described in 
detail later. The strike is northeast and southwest, thus conforming 
to the Ozark uplift. The down-throw, which is on the north side, 
amounts to over 300 ft. Other parallel faults of less extent also 
traverse this estate. In southern Jefferson county, a line of disturb- 
ance can be traced from the Mammoth lead mine southeastward, past 
Vineland. A similar line of disturbance is recognized north of the 
Valle mines, and the two are doubtless connected. They have already 
been described in some detail (pp. 351, 355). The course is, in a general 
way, parallel to the Ozark uplifr. The disturbance does not consist 
of a single fault, but of a series of breaks combined with much flex- 
ing. Probably the whole throw does not amount to very much. 

In Franklin county, there are a number of faults exhibited at the 
different mines. The extent of the throws is not demonstrated, but 
they are probably not great. The direction of these fault-planes is 
nearly N.-S., and they are thus nearly at right angles to the central 
uplift. 

Bast of Farmington, we have already (p. 350) referred to the presence 
of an anticlinal axis running apparently in a direction a little W. of N> 
It is a gentle flexure, and apparently dies out northward. Southward it 
may be expi'essed in the faulting at Mine La Motte. 

West of Potosi, adjoining Washington county, evidence of some 
disturbance is presented by dips of the strata, amounting to as much 
as 10° or 15° in places. These appear, however, to be entirely local. 
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Crevices following probable joint-planes are abundant in the South- 
eastern district. In Franklin county, many of the ore deposits occur 
in such. Like the faults, these crevices run in a nearly N.-S. direction, 
and are thus at right angles to the uplift. At Bonne Terre, numerous 
crevices are also encountered in the mines. They run in all directions, 
but the more important trend E.-W., or somewhat north of east. They 
are thus also at right angles to the uplift. At Mine a Joe, on Flat 
xiver, crevices worked in earlier years were almost due E.-W. At 
Doe Eun, crevices run in varous directions, but principally N.-S., or 
somewhat east of south. 

The Central District. — In the Central district flexures were observed 
along the Osage river, and have been described. They are small and 
probably not traceable very far along their trends. Those whose direc- 
tion can be best traced ran in a northwesterly direction,.and were thus 
nearly at right angles to the uplift. No noteworthy faults were 
observed. 

Along the Missouri, several flexures have already been referred 
to. Their axes could not be determined, but they are probably parallel 
to those of the Osage river. 

The most pronounced dip seen in the district is south of Linn 
Oreek, near Gunter spring, and is described on page 377. 

On the Camden and Laclede county line, at the Wheeler mine, in 
section 32, of township 37 N., 16 W., is an area of intense local dis- 
turbance, illustrated in figure 1 14. With this is associated an erupted 
dike or boss of pegmatite. Special interest attaches itself to this out- 
crop, as it is the only one of post-Archean age found in the Mississippi 
valley, with the exception of the Mesozoio eruptives of Arkansas. Fur- 
ther, it is the only indication we have that igneous action or metamor- 
phism accompanied the crustal movements of the Ozark uplift. The 
actual exposure of pegmatite does not exceed a few square yards, and, 
had it not been that the locality was prospected for lead, its presence 
might never have been detected. 

The country rocks are principally magnesian limestones ; with them 
are some sandstones; they are normally horizontal and undisturbed. 
Immediately about the pegmatite, however, they assume abnormal and 
rapidly varying dips. Similar conditions have been nowhere observed 
within the Ozark area, and, in themselves, they are sufficient to have 
distinguished this locality as one of somewhat intense, though local, 
disturbance. These conditions are represented on the small map, con. 
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Btructed from a f»arvey of the area. The short, heavy black lines rep- 
resent outcrops, and the arrows the dips. 




Fia. 114 Map Bhowiog area of distaibance contiguoas to Pegmatite Dike. 

From this map it will be seen that to the north, east and south of 
the pegmatite, the disturbance does not extend very far, nor are the 
dips excessive. To the southwest, however, the disturbance can be 
traced some two miles, and at points it is quite intense. It is farther 
noticeable that the dips are generally away from the dike, as if this 
were the center of the disturbance. Exceptions to this, and steep and 
confused dips at other localities, such as those marked A, B and 0^ 
suggest that there were other centers also, and that eruptive rock may 
exist elsewhere, not far beneath the surface. 

The rocks of the dike consist of a graphic granite, or pegmatite, 
and of white mica. These do not seem to be distributed or arranged 
^n any special order, unless it be that the mica prevails near the con- 
tact with the surrounding rocks. The dike seems to have the form of 
a boss or neck, which has pushed its way up through the rocks. The, 
structure of the pegmatite proper is in part that of a true graphic granite 
consisting of long crystals of quartz, surrounded by feldspar; some- 
times it is granular. It is always fine-grained, the quartz crystals not 
exceeding a fourth of an inch in diameter. Sometimes, masses of quartz. 
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are found with no admixture of feldspar. The mica forms a rock com- 
posed of very small crystals or scales. Prof. Erasmus Haworth, who 
examined specimens, reports that he found only one mica, muscovite. 
Microcline is the principal feldspar, but the acid triclinics are present 
in small amounts. These are probably albite and oligoclase, both or 
either, and, possibly, orthoclase. The rock is much decomposed at 
the outcrop, and is mostly soft and incoherent. Ifo contact meta- 
morphism of the country rocks could be detected. 

The disturbed condition of the rocks surrounding the pegmatite is 
in support of the view that the latter was originally molten, and that 
it was intruded. That it was formed by aqueo-igneous fusion, as such 
rocks are commonly believed to be formed, there is no reason against. 
That it is purely a result of segregation or alteration of rocks in situ, as 
has been maintained by some concerning other pegmatites, is opposed to 
the facts. It is not probable that this intrusion or eruption ever reached 
the surface. No traces of volcanic rocks are now found in the sur- 
rounding country, and the small size of the outcrop indicates that the 
present exposure is near the apex of the boss or neck. 

The exact age of the intrusion cannot be determined. That it was 
post-Lower Silurian is self-evident. We are inclined to assign it to the 
time of the last great uplift of the Ozarks, which was immediately 
after the Goal Measure epoch, and which was probably the greatest 
crustal movement that took place over this area. 



CHAPTER XI. 

THE GEOLOGIC HISTORY OF SOUTHERN MISSOURI. 

Having now described with some fullness the geology of the min- 
ing districts, we are prepared to attempt an outline of the history of 
southern Missouri, of which these districts constitute a large part. 
We mean by this a history of the processes and events by which the 
features and phenomena described have been produced. This is of 
much importance to the correct interpretation and understanding of 
the ore deposits. Just as from the history or record of an individual, 
we can predict something of his capabilities and future ; so, from the 
history of a region, we learn to understand the meaning of its features. 
Though, in the present state of our knowledge of such a complicated 
subject, positive statements are not always possible, much can be said 
which will be suggestive and profitable in directing future inquiry. In 
what follows, we shall attempt to describe the conditions and events 
of different geological eras or periods, beginning with the oldest, 
the Archean. 

The Archean Ura. — The Archean land surface of this portion of 
the globe must have been a very extensive one. At the beginning, at 
least, it probably spread well beyond the state limits. Its original out- 
lines are at present undeflnable ; but, from the fact that the rocks of 
the present land must have been originally derived in part from these 
pre-existing Archean rocks, the mass exposed to denudation must 
have been very great. 

The Algonkian Era. — ^Before the end of the Algonkian era, the 
Archean land surface of Missouri was entirely submerged. Whether 
this condition was reached during the late Algonkian or during the 
early Algonkian, we are unable to say. Probably there was a gradual 
lowering, such that complete submergence was not accomplished till 
toward the end. The extent of the Algonkian deposition is unknown 
and undeterminable. The only considerable exposure at present is the 
small patch on Pilot knob. Possibly, rocks of the same formation are 
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represented under the surrounding paleozoics; of this, however, there 
js no positive evidence, excepting, perhaps, in the record of a deep 
drill-hole put down at Eaytown, south of Kansas City. Here the base 
of the Paleozoic rocks was reached at a depth of 2430 ft,, and below 
this, 36 ft. of crystalline rock were penetrated. A specimen of this 
core in the possession of the writer, is a highly micaceous schist, com- 
posed almost entirely of black mica. It is different from any rocks 
found in the Archean of the southeast, and is more like rock referred 
to the Algonkian elsewhere. A drill-hole at the St. Louis insane asy- 
lum 3600 ft. deep, one at Carthage about 2000 ft. deep, and one near 
Sullivan, Franklin county, about 1200 ft. deep, all reached crystalline 
rock. In the first, this is reported by Prof. Broadhead to have been 
granite; in the second, Mr. J. D. Robertson determined the specimen to 
be porphyry; in the third, drillings examined by the writer consisted of 
pink feldspar and quartz like those of the Archean granites. These 
last results, therefore, are opposed to the existence of Algonkian rocks 
at the respective localities. Such may have existed there, however 
in the past, and have since been removed. 

The Cambrian Period. — During the Cambrian period, Missouri was 
probably a land surface, at least in large part. This conclusion is 
reached, first, because there is either only a very limited thickness or 
no rock of this age in the state ; and, second, because there is evi- 
dence of very great erosion, requiring a long period of time, between 
the Algonkian era and the Silurian period. During this interval, all 
but the small Pilot knob patch of Algonkian bed« were entirely re- 
moved, and the underlying Archean granites and prophyries deeply 
trenched. It is to this date that we must assign the original sculptur- 
ing of the hills and valleys of southeastern Missouri, around and be- 
tween which the Silurian limestones were later spread. To have eroded 
this great mass of resistant Algonkian and Archean rocks, must cer- 
tainly have taken a long period, even geologically considered. Possi- 
bly, this elevation and erosion may even have begun well back in the 
Algonkian time, and have continued through the Cambrian. This would 
make the maintenance of the conditions of emergence still longer, and 
would make the almost complete removal of the Algonkian beds more 
readily understood. It is, however, possible that this land surface was 
only in the vicinity of the St. Francois mountains, and that Cambrian 
beds now exist in the deep basins away from there, especially to the 
northeast. Of this we have no local evidence to presient, however. 
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The Silurian Period. — Early in the Silurian, or possibly before the 
■end of the Oimbriaa, well-nigh the whole of Missouri must have been 
submerged, and the deposition of the rocks of the Ozark stage begun. 
Before the end of the Lower Silurian epoch, it is probable that a re- 
elevation took place, exposing a large land surface to erosion. We 
conclude thiq because we are of the opinion that the Trenton and higher 
Silurian strata never covered the whole Ozark area. There is no posi- 
tive evidence of their former existence there. The absence of any 
remnant or outlier, and also the absence of these rocks between the 
Devonian and Lower Silurian formations of the extreme southwest, 
are both facts opposed to the idea. 

The same applies to the Crystal City sandstone, though to a less 
degree. Lithologically, this formation has more the character of a 
fluvial or estuary deposit than of a wide-spread sandy stratum. The 
flow structure or false-bedding frequently exhibited is in harmony with 
this idea. The unconformity with underlying rocks, exhibited at many 
localities, shows that an erosion period preceded its deposition. 

At the end of the Silurian period most of southern Missouri, or of 
the Ozark uplift, was, without much doubt, well above water level. 

The Devonian Period appears to have been essentially one of emer- 
gence in southern Missouri, and to have remained so throughout. As 
with the Trenton and Upper Silurian strata, there is no positive evi- 
dence, in the nature of outliers or residuary products, of the former 
presence of Devonian rocks over the Ozarks. Along the western 
border of the uplift, the formation is also absent between the Ozark 
stage of the Lower Silurian and the overlying Lower Carboniferous 
strata, with the exception of where the Eureka shales come in, in Mc- 
Donald county. Similarly, they are absent along most of the eastern 
border : while along the northern border they occur in thin patches, as 
if filling estuary like depressions in the margin of an old land mass. 
This, therefore, we also class as a long erosion period, during which the 
Ozark rocks were extensively denuded and perhaps even base leveled. 
During this interval, the inequalities of the surface were produced 
which caused the oft-observed unconformity of contact of the later 
deposited Lower Carboniferous beds. 

The Lower Garhoniferous Upoch.—At the beginning, and possibly 
before the Lower Carboniferous epoch, a submergence began. The 
waters crept up over the uplift, seizing hold of the insoluble products 

G— 29 
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of sub-aerial decay of the Silurian rocks to make shales, sandstone and 
chert conglomerates, lilling in great erosion depressions with these, and 
dissolving the lime to assist in the formation of the Lower Carbonifer- 
ous limestones. This movement continued probably for a long time,^ 
though at a very slow rate. From the fact that fragments of Lower 
Carboniferous chert are found over the surface as far into the interior 
of the area as Howell and Crawford counties, the waters must have 
reached that far. Whether they extended beyond this to the Archean 
area is doubtful. No remains of these rocks are found there. It is 
probable, however, that estuary-like arms from the Illinois area reached 
westward into Missouri. 

It is further probable that the submergence of the central por- 
tion of the Ozarks did not last long, that only a thin stratum, or some- 
what isolated patches of rock were formed, which were soon and 
readily removed later. The mass of the rocks were probably depos- 
ited around the flanks, and ran out to a feather-edge toward the inte- 
rior. 

The uprise probably began well before the end of the Lower Car- 
boniferous, and continued until about all of southern Missouri became 
a land surface. A long-continued period of emergence followed this^ 
during which denudation must have been very vigorous. The surface 
became deeply trenched and covered with residuary materials. This 
caused the unconfoimity of the overlying Coal Measures, and supplied 
abundance of material for the fragmental rocks which form the base 
of that series. 

The Coal Measure Epoch. — Early, probably at the beginning of the 
epoch, a renewed submergence and sequence of events took place, sim- 
ilar to those immediately preceding the deposition of the Lower Car- 
boniferous rocks. The waters again crept inland and upland, availing 
themselves of the products of sub-areal decay for the making of new 
sediments, such as shales, sandstones and chert conglomerates or boul- 
der beds. These soon filled the depressions and spread themselves 
over the surface. The submergence probably did not extend as far 
inland as that of the Lower Carboniferous epoch. It was doubtless, 
however, far beyond the present Coal Measure margin. Outliers and 
coal pockets in the interior counties indicate a wide extension, but 
some of these could have been, and probably were, formed in inland 
lagoons. That they are sometimes surrounded by Silurian rocks shows 
that Lower Carboniferous or other intervening strata, if ever present 



GEOLOGIC HISTORY. 43!> 

at such points, had been removed prior to the Goal Measure deposi- 
tion. This epoch, though one of fluctuating movements, was, on the 
whole, characterized by a sinking of the area surrounding the Ozark 
uplift. A reversal of the movement inaugurated the Mesozoic. 

The Mesozoic Era. —With this era we have little to do. No rocks 
of the formation are represented in the state. At the beginning, all of 
Missouri was above sea-level for the first time, and has continued so 
ever since, with the exception of the Mississippi embayment. This 
era is noteworthy, however, as marking the beginning of the present 
drainage system of the state. Heretofore, during various uplifts, a 
radial drainage from the center of the dome was undoubtedly developed 
and obliterated with each succeeding submergence. With the post- 
Oarboniferous uplift, the Mississippi valley was probably first defined, as 
aresult of the Cincinnati and Ozark uplifts; while the Missouri river 
valley appeared as the result of these and of the Wisconsin uplift. 
The present drainage began with a radial flow of water from the center 
of the Ozarks. Traces of this are still seen in the distribution of the 
streams of that area. At the beginning, the Missouri river was prob- 
ably only rudimentary, its head being within, or at least not very far 
beyond, the western border of the state. This was so, because a divide 
must have existed in western Missouri or eastern Kansas, beyond 
which the waters flowed westward into the.Mesozoic seas. 

The Tertiary Epoch. — The conditions of the Mesozoic trenching, 
land-sculpturing and sub-aerial decay, probably continued well into 
the Tertiary epoch. Then, with the uplift of the western country, a 
great change in the drainage took place ; divides were transferred west- 
ward to the Eooky mountains, and the Missouri river assumed some- 
thing of its present proportions. It was probably somewhere about 
this time that the partial over flow or great rise of the streams of 
southwestern Missouri took place, producing the deposits of gravel 
which we have describeu. All of the Ozark area proper, however, 
continued above water-level, and has since that time been subjected 
uninterruptedly to denudation. 

Conclusions. — Among the most important facts brought out by this 
sketch, are the long periods of sub-aerial decay to which this Ozark area 
has been subjected, especially the one since the post Carboniferous up- 
lift. The surprising thing is that the whole country has not been com- 
pletely base-leveled. Changes of level have doubtless prevented this in 
part ; but, in addition, the comparatively gentle slopes and low altitudes, 
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and the absence of glacial action, have supplemented this. The residu- 
ary products of decay have thus accumulated over the flat surfaces to 
great depths, and they have protected the underlying rocks. The 
limestones, it is true, are not specially resistant, but the associated 
chert beds have protected these. Further, from the fact that the 
■climate was not arid, and that the country is not and has not been at a 
great altitude, the surface has been well covered with vegetation. The 
declivities of the larger streams "have not been great enough to corrade 
rapidly. To these causes we attribute the lasting qualities of this 
area. 

The earth movements which took place were, apparently, of the 
nature of great pulsations, alternately raising and lowering the surface. 
Along the eastern border, a tharper monocline seems to have been 
developed, as is exhibited in the comparatively steep dips of eastern 
Ste. Genevieve county. This feature accounts for the greater declivity 
of the streams toward the east and the proximity of the divide to the 
Missouri river. -The presence of the Archean rocks so near the surface 
here, doubtless had its influence in locating this flexure. 

As we have seen, no violent movements, accompanied by flexing 
or faulting, seem to have taken place. Since the Archean time there 
has been no extravasation of igneous rock, and no intrusion of such, 
excepting, perhaps, in the case of the Camden county pegmatite. This 
we think, took place at the time of the last great uplift, succeeding the 
Coal Measure epoch. 



CHAPTER XII. 

THE ORB DEPOSITS — A GENEEA.L DESCEIPTION ANI> 

DISCUSSION. 

DISTRIBUTION — THE FORMS OF TtTE OT{K BODIES — THB COMPOSITION OF THE ORE BODIES — THE RTEUO- 
TUBE OF THE ORE BODIES. — THE MODE OF FORMATION OF THE ORB BODIES. — THE ORIGIN OP THE. 
METALLIFEROUS ANO OTHER MINERALS. 

In preceding chapters of this report, we have described and dis- 
cussed the general geology of the diffdrent mining districts. In part 
III will be given, in great detail, an exact description of all the impor- 
tant occurrences and developments of ore. In this chapter we shall 
confine ourselves to a generalized description and discussion of the 
ore deposits as a whole. 

DISTRIBUTION. 

Geographic Distribution The geographic distribution of the ore 

deposits is so clearly shown on the accompanying maps, and is so fully 
described in part III, that little further need be said here. To be spe- 
cially noted, however, is the bunching of the deposits about certain 
centers, and their comparative absence elsewhere; also, the prepon- 
derance of lead ore in the Southeastern and Central districts, and of 
zinc ore in the Southwestern. 

Geologic Distribution. — In the southwest, almost all of the deposits 
are in Lower Carboniferous limestones and cherts. Some are in close 
proximity to patches and pockets of Coal Measure shales and sand- 
stones, but no considerable deposits are enclosed in the latter rocks. 
A few are in magnesian limestones of the Lower Silurian area, but 
these are comparatively unimportant. In the Lower Carboniferous, 
the deposits apparently range from the lower Kinderhook beds to the 
Burlington and and Keokuk ; but in Jasper, Newton and Lawrence 
counties, where are the most important, they are confined to the last 
two sub stages. 

In the Southeastern district, the deposits are in the Lower Silurian 
limestones (and Cambrian if such exist). The larger lead deposits are 
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in the massive strata near the base, which form the St. Joseph lime- 
stone. Other lead deposits, and such zinc ores as exist, occur higher 
in the sections, in the cherty Potosi limestones. The sandstones are 
noticeably deficient in ore. The great baeal, La Motte sandstone marks, 
practically, the lower limit of the ore in St. Francois county, though 
galena is sometimes found a little below the contact. At Mine La 
Motte, and at the Ayon mines, some little ore is obtained from the 
sandstone. Further, in Franklin county, veins traverse strata of sand- 
stone ; but the magnesian limestones are there also, normally the ore 
bearing rocks. 

In the Central district, all of the deposits are in the Lower Silurian 
limestones, principally in what we term the Osage limestones, but also 
in the Jefferson City limestone. Sometimes they are associated with 
remnants of Lower Carboniferous rocks and Coal Measure shales. 

THE FORMS OP THE ORE BODIES. 

Ore bodies of massive, lenticular, tabular and cylindrical forms 
exist in all three districts ; but certain forms, abundantly described in 
later chapters, especially characterize each district. 

Thus, in the southwest, especially in Jasper, Newton and Law- 
rence counties, the massive form prevails. Here we have great bodies 
hundreds of feet in diameter, which, when removed, leave cavernous 
spaces. These may best be called cavern deposits. Sometimes they 
are covered, sometimes they reach to the surface. Deposits of other 
forms also occur in these counties, but they are generally only modifi- 
cations of the prevailing type. Sheets and pipes sometimes extend 
from the main ore body into surrounding barren ground, but these are 
subordinate. In Christian and Greene counties, tabular or sheet forms 
filling vertical crevices are more common, though the massive, cavern 
deposits occur here also. 

In the southeast, we have as typical forme, the massive deposits 
of Madison and St. Francois counties. Here, however, instead of 
being cavernousi, they are impregnations of great masses of magnesian 
limestone. Occasionally, tabular deposits, filling vertical crevices, are 
associated with these. In Jefferson and Washington counties, we 
have as prevailing types, tabular and lenticular bodies in horizental 
positions ; also pipe and cylindrical deposits and stockwerks associated 
with these. In Franklin county, the tabular deposits in vertical cre- 
vices, or veins are the common forms. 
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In the Central district are a number of instances of deposits of 
massive forms, such as at the High Point mine ; tabular bodies in vertical 
crevices are, however, most common. Small lenticular bodies, almost 
nodular, and a few pipe or chimney deposits, are encountered. 

THE COMPOSITION OF THE OEB BODIES. 

These, like all other ore deposits, are made up of mixtures of 
^angues or vein stuffs, and ,of minerals, metalliferous and others. 

A.mong gangue materials we recognize the following : 1) country 
rocks, principally cherts and limestones, specially abundant in the 
southwestern deposits ; 2) clays in several varieties, found in all three 
districts; 3) sands and shales; 4) secondary cherts; 5) secondary lime- 
stones; 6) dolomite; 7) barite. 

Among minerals, we recognize metalliferous and non-metallifer- 
ous, which we will enumerate later. 

The Gangues of the Ore Deposits. 

Country Bocks — The country rock occurs as a constituent of ore 
bodies in two forms: 1) in fragments; 2) massive. 

The fragmental form characterizes especially the Southwestern 
district. Here, as the descriptions abundantly show, the ore bodies 
are huge accumulations of breccia.. The fragments are principally 
chert derived from the country rock. Some limestone also occurs, 
but it is an unimportant constituent. Sometimes, blocks of Coal Meas- 
ure sandstone, shale, and even coal, occur in this breccia, as the result 
of a later secondary disturbance and rearrangement of the materials. 
The chert occurs in large slabs or blocks, as in the original rock, or it 
may be very much shattered and comminuted. The fragments are all 
angular, and not water-worn. They are sometimes corroded, and con- 
tain blende or galena in the crevices or cavities, but these minerals 
are never diffused through them. Another class of fragments occurs 
in the Southeastern district. These are water-worn boulders and peb- 
bles of granite, buried in a limestone matrix which carries galena. 
They are abundant at the Doe Eun mines. 

Country rock in the massive form constitutes an integral part of 
the typical ore bodies of the Southeastern district. Here the galena 
is disseminated through rock. Similar conditions occur elsewhere 
also, as in the Pierson creek mine, in Greene county, where galena is 
■diffused through a shale called " gumbo." 
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Clays. — Clays of several varieties are found in almost all of the de- 
posits, though they are least abundant in the massive, disseminated 
bodies of the southeast. The color is generally red, but it may be yel- 
low, brown, black, and even white. They are generally plastic and are 
mostly quite pure, but they are sometimes loamy and sandy. 

They are abundant in Jasper, Newton and Lawrence counties and, 
in the less consolidated deposits, they surround the fragments of the 
breccias and have the ore imbedded in them. They also occur in ver- 
tical crevices in Christian and Greene counties, and in the flats, pipes 
and crevices of Washington, Jefferson, Crawford and other counties of 
the Southeastern and Central districts. 

Doubtless, they are, in most cases, derived from surface decompo- 
sition of the country rocks, and have been washed into their present 
positions by surface waters. Their red colors show that oxidation has 
been active. 

Some of these clays are of extreme homogeneity and are, doubtless,, 
chemically deposited. These are found filling cavities, often only fill- 
ing the lower parts, and showing distinct stratification marks. Such 
grade into what is known as tallow clay, and are, thus, frequently mix- 
tures of silicate of alumina and iron and of silicate of zinc, of particular 
interest because of their high zinc contents. They are quite abundant 
in places, but the variability in the quantity of zinc contained, and the 
difQculty of separating the higher from the lower grades, have pre- 
vented their use. The opposite table of analyses shows their com- 
positions. 

Sands and Shales. — We refer here to certain materials especially 
found in Jasper county, and also at Galena, Kansas. The sands are 
highly siliceous, and apparently result from decomposition of cherts 
or quartzites. Sands composed of grains or crystals of dolomite are 
also found, but these we shall refer to later. Among shales we include 
earthy sands, and non-plastic clays. These are sometimes partly con- 
solidated. They grade into sands on the one side and into clays on 
the other. They are very abundant in the southwestern mines and,, 
when black and mixed with water, are known as black mud. 

Secondary Cherts. — These are extremely interesting gangues, com- 
posed principally of amorphous, chalcedonie silica. They are confined 
almost exclusively to southwestern Missouri, and particularly to Jasper 
county and adjacent parts of Newton county. In the mines of Galena,, 
Kansas, they are very abundant. 
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They vary in color, being black, brown, drab, and even white. In 
texture they may be glassy or granular, and they range in hardness 
from that of quartz to the softness of shale. They furnish indubitable 
evidence of great secondary silicification. Fragments of the original 
white chert are held so firmly by this secondary chert, that, when a 
block is broken, the fracture passes through the enclosed fragments, 
without even loosening them from the matrix. Often, the whole ore 
body becomes thus one compact hard rock, which is mined with great 
difficulty. Sometimes, the solutions of silica have partially redissolved 
the original chert, and the two grade into each other. 

The silicification and consolidation of this matrix was evidently 
later than the formation of the blende, galena and dolomite, as well- 
formed crystals of these minerals are held enclosed; often, perfect 
interior casts of such crystals are left by their dissolving out from the 
matrix. In the case of dolomite, they are frequently so abundant that 
their removal leaves a rock of tufaceous texture. Examples of this 
are shown in the opposite plate. 

The siliceous solutions, permeating the clays and sands which were 
already present in the ore bodies in greater or less quantities, cemented 
them, which accounts for the differences in composition and color of 
these gangues. Where silicification was only partial, the material is 
less indurated and grades into a shale. 

At the Corry mine, in Dade county, a variety of secondary chert 
occurs, which is called "mineral rock." It is light colored, porous, 
often vesicular, with minute quartz crystals lining the cavities. 

The opposite table of analyses shows the composition of these 
secondary gangue cherts. 

A microscopic examination was made of a few specimens. One, 
( No. 3764 ) from the Bonanza shaft, Aurora, is of dark gray, bluish 
color. Macroscopically it has a semi-vitreous luster, is homogeneous 
and finely granular. It has a sub-conchoidal fracture, is very hard, 
brittle, feebly translucent on the edges, exhibits no eflferverscence 
with hydrochloric acid, contains a few glistening crystal faces, and 
weathers brown. Microscopically it is composed of a microcrystalline 
base, made up of doubly refractive grains not well defined and without 
crystal forms ; micro-granules are diffused through this. There are also 
larger, dark, opaque grains of greenish, yellow and black colors, and 
numerous clouded, translucent grains, milky white in reflected light, 
which seem to be granular in structure. 



"go 

5 '^ o 
9 ° ^ 
s > * 



31 D 3 



9 3 




o 


m 


m 


31 


O 
O 


o 


Q 


o 


7 


c 


z 


> 




o 


r 




> 


n 




::q 


I 




-< 


m 

X 




O 


H 




I 


m 




J3 




H 


D 




O 


Z 




> 

Z 






o 


X 




c 


t: 




m 


m 




CO 


m 






n 






o 








o 

c 

3] 



'■#* 



4' 



r: 



z 
o 



H 
m 

X 

X 



COMPOSITION OP THE ORE BODIES. 



447 



The specimen from the Emilie 
mine, south of Joplin (No. 3045), 
is of dark, brownish gray color, 
of finely granular texture and 
rough surface. Under the lens, it 
is homogeneous, excepting for a 
few glistening crystalline faces. 
It does not effervesce with hydro- 
chloric acid, is hard and brittle, 
with a sub-conch oidal fracture 
and an opaque, dull luster. Micro- 
scopically, it is seen to be com- 
posed of minute, opaque grains, 
uniformly diffused through 
microgranular and translucent 
ground mass, containing micro- 
lithic inclusions, and a few 
opaque scales of a yellow color. 
The ground mass is mostly 
doubly refractive and microcrys- 
talline; but the crystals are not 
well defined or individulalized, 
and are mingled with isotropic in- 
viduals. A few strongly doubly 
refractive grains were noticed, 
which are possibly calcite. 

Limestones. — In some deposits, 
particularly in Jasper county, 
galena and blende crystals ap- 
pear to be held in limestone. This 
is a secondary rock, formed in 
the ore bodies, and cements the 
chert and other fragments. Crys- 
tals of blende frequently fall out 
of this matrix, leaving perfect 
casts. Such rock occurs at the 
Linzee and other shafts about 
Carthage; also in the Kohinoor 
and in the Gray mines near Jop- 
lin and at Belleville. 
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Dolomite Under this heading we do not refer to the beds of 

magnesian limestone of the Ozark stage, nor to crystals, which are 
only of mineralogic interest. In southwestern Missouri, particularly 
in Jasper and Newton counties, are irregular deposits of dolomite im- 
mediately associated with the ore bodies. They are composed of a 
dense mass of white or drab dolomite crystals. These sometimes make 
a compact rock, sometimes they are incoherent and soft like sand, and 
can be dug with a shovel. This dolomite frequently occurs in small 
patches, scattered through the other gangue materials of the ore body^ 
or even diffused in crystals ; sometimes it is in large bodies, through 
which drifts are driven for hundreds of feet. It is generally contiguous 
to the limestone wall rocks, and appears to grade into the latter. 
Blocks of limestone are often found covered with a shell of such dolo- 
mite, evidently formed by the action of solutions containing magnesia, 
upon the limestone. 

Barite Barite occurs as a gangue material, almost exclusively in 

the Southeastern and Southwestern districts. It will be quite fully 
described under the head of associated minerals, and we, hence, omit 
further reference to it here. 

The Minerals of the Ore Deposits. — The minerals of the ore de- 
posits we divide into : 1 ) lead and zinc compounds ; and, 2 ) accessory- 
minerals. 

The principal zinc compound is the sulphide, sphalerite ; important 
also are the decomposition products, the hydrosilicate, calamine, and 
the carbonate, smithsonite ; these two are classed indiscriminately a» 
" silicate " in the trade. Of rare occurrence is the hydrated carbonate, 
hydrozincite ; no occurrence of the anhydrous silicate, willemite, has 
been noted. 

Galenite is at present almost the only commercially important lead 
ore. In earlier days, more of the carbonate, cerussite (called dry bone), 
was found and utilized, but the quantity now mined is insignificant. 
Some of the sulphate, anglesite, and of the phosphate, pyromorphite,^ 
occur, but they are comparatively rare and not commercially important. 

The principal accessory minerals are calcite (abundant in the south- 
west), barite (abundant in the southeast), dolomite, pyrite, marcasite, 
chalcyporite, quartz, bitumen, limonite, malachite and azurite. 

Though all of these minerals are found in the Southeastern and 
Central districts, they are most abundant and in most varied associa- 
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tion in the Southwestera district. This is a rich field for the mineralo- 
gist, and contains a wealth of material of crystallograpbic interest. 

•Sphalerite (zinc sulphide, ZnS ). —Sphalerite, or blende, locally 
known as "jack, " occurs in great abundance and purity in Jasper and 
IiTewton counties. It is also found in Lawrence and Dade, and some 
little in Jefferson, Washington and Morgan counties— in the latter, 
associated with barite. 

In color, it varies from yellow to black ; generally it is a dark red or 
brown, with a resinous lustre on fresh fracture. At times it is of a 
steel blue color, resembling galenite. The ore of the Wentworth mine 
is notably light colored and pure; some of the Granby ore is also. 
The colors are due to the impurities, especially iron and cadmium; the 
black color is probably often due to bitumen. 

Sphalerite occurs in massive and granular forms and in crystals. 
The latter vary ordinarily from the size of a pin's head to that of a 
walnut. One almost perfect octahedron, in the possession of Mr. 
•Will Picher, of Joplin, is nearly four inches in diameter. The crystals 
are generally tetahedral, with highly lustrous surfaces ; they are very 
complex and distorted, and polysynthetic laminae are often developed 
from twining. Fine crystals are found at Martin's coal-pit, near Ver- 
sailles, in Morgan county, having a particularly bright lustre, and such 
are often found in these outlying coal pockets. An amorphous sul- 
phide of zinc occurs at Galena, Kansas, and near Joplin. This is evi- 
dently deposited from solution along with tallow clays. Rarely it is 
found in the form of stalactites; specimens of such from the Oswego 
mines at Joplin were presented the writer by Mr. J. E. Holibaugh. 

Sphalerite occurs distributed through clay, dolomite or secondary 
chert gangues in varying proportions. It also incrusts cavities, and 
crystals are attached to chert slabs. One specimen from the Eagle 
mine at Jophn, as described by Dr. Hovey [112], weighed 790 pounds, 
and consisted of a huge aggregate of crystals 4 to 6 inches in diameter. 
The crystals were covered with doubly terminated scalenohedra of 
calcite, like rice grains, with an occasional crystal of galenite. 

Sphalerite is found deposited upon crystals of dolomite. Eed- 
colored crystals were seen on galenite ; calcite and pyrite or marcasite 
are deposited on sphalerite. On one specimen from southeastern Mis' 
sonri, in the possession of Mr. Wm. M. Ohauvenet, of St. Louis, sphal- 
erite is deposited on pyrite. It sometimes replaces fossils. A replaced 
Zaphrentis is in the Survey collection. Mr. W. C. Wetherell, of Joplin, 
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has a cast of a crinoid composed of sphalerite, the mineral having 
apparently filled the central cavity of the stem. On many crystals, a 
greenish yellow coating of the cadmium sulphide, greenockite, is found. 

By some, the bright red or ruby-colored sphalerite has been con- 
sidered of secondary deposition. Some facts indicate this, but others 
are opposed to it. Sphalerites of different colors are found deposited 
on galena. 

The following table of analyses will convey an idea of the composi- 
tion of Missouri sphalerites. Additional analyses were contemplated, 
but time and means did not allow of their being made. 

TABLE OP ANALYSES OF MISSOURI SPHALERITES. 



Location. 


Zinc. 


Iron. 


Cad- 
minm. 


Anti- 
mony. 


Sul- 
phur. 


Copper 


Silica 


Analyst. 


1. Jaspei connty— 

Joplin, Porter m. 

2. 


65 92 
61.963 

64 87 

64.67 
61.934 


0.32 
0.588 
37 

53 

0.788 


0.609 
0.000 
0.723 


0.000 


« 


000 


25 

1.41 

2 05 
2.552 


Chanvenet. Eept. 1873, 

p 392 
Williams. Eept. 1876,* 


S: Joplin, Leadvllle 
4. Newton county — 

Granby, Belle wm 
Granby 


p 106. 
Chanvenet Kept. 1873. 

Chanvenet Rent. 1873. 


Tr. 


0.02 


31.269 


043 


WilliamB Eept. 1876. 



•Not determined. 

Calamine (z inc silicate, H2 Zn2 SiOs ) This compound of zinc is 

locally known as "silicate," and is not distinguished from the carbon- 
ate, smithsonite, in the trade. It is especially abundant at Granby, in 
Newton county, but also occurs in quantity at Aurora, and is generally 
found in small amounts at other points in the southwest. In the south- 
east it is of comparatively rare occurrence ; specimens of clear white 
crystals, from the Valle mines, are in the Washington University col- 
lection. 

The color is generally a light yellow to white, and transparent, 
though it is sometimes stained dark. Occasionally it is of a bright 
yellow, from admixture of cadmium. 

It occurs usually in botryoidal or tabular forms, often forming in- 
crustations, with drusy surfaces of closely twinned crystals. A beau- 
tiful variety, found at Aurora, consists of sheaf like aggregates of 
tabular crystals, gathered in rosettes, which have a peculiar, silk-like 
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BLENDES AND DOLOMITES. 



•Fio. I NOS. I ANO 4 — BLENDE, CRYSTALS. 

No. 2— BLENDE ON DOLOMITE. 
'FlQ. 2. NOS. 1 AND 2 — DOLOMITE, CRYSTALLIZED. 

No. 5 — BLENDE BANDS IN DOLOMITE. 



No. 3 — BLENDE ON CHERT. 

5 — BLENDE AND GALENA BETWEEN CHERT 
No 3 — QUARTZ CRYSTALS ON CHERT. 
4 — MASS OF MARCASITE CRYSTALS. 



/ 
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LEAD AND ZINC — PLATE XXI. 





SMITHSONITES, CALAMINES AND CERUSSITES. 

FIQ. I. No. I — TABULAR CRYSTALS OF GALENA. 

No. 2 — GALENA COATED WITH CERU5SITE. 
NOS. 3 AND 5 — MASSIVE CERUSSITE. 



Fig. 2. No. I — CALAMINE COATING CALCITE. 

No. 2 — CALAMINE, CRYSTALLINE COATING. 
No. 3 — SMITHSONITE, MASSIVE. 
No. 4 — STALACTITE OF SMITHSONITE. 
No. 5 — LAMINATED SMITHSONITE. 
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sheen. Stalactites of calamiae have been found occasionally. One 
from Granby is in the possession of Mr. J. A. Eeeves, of Joplin. It 
is sometimes found in amorphous form as tallow clay. 

Calamine generally incrusts sphalerite, and plainly results from its 
decomposition. It is often found coating calcite, and is evidently later 
deposited. Hollow pseudomorphs are thufi formed, sometimes lined 
with minute crystals. It is sometimes found on dolomite. One inter- 
esting specimen from Granby shows well-formed, isolated crystals of 
calamine attached to the surface of sphalerite. 

In the following table are a few analyses of this mineral : 



TABLE OF ANALYSES OF MISSOURI 


CALAMINK8. 


Location . 


Zinc 
oxide 


Silica. 


Terric 
oxide. 


Calcic 
oxide . 


Water. 


Analyst. 


1 Newton county— 

Granby 

2 " Village Digss.... 

3 ' ' Frazler . : 

4 " " 


66 813 
63.05 
66.37 

67 15 


25.489 
27 51 
26 83 
23 32 


1.114 
1.22 
65 
61 


Tr. 
121 
Tr. 


7 502 
7 10 
6 46 
8.69 


Winters, Eept. 1876, p. 24... 
Chauvenet, Eept. 1873, p. 39a 
t ( ( ( ( ( 

( ( ( e ( ( 







Smithsonite (zinc carbonate, ZnCOs.) — ^This mineral, together with 
calamine, is known as silicate in the state. The name dry bone, applied 
in Wisconsin, is not in vogue here. It is the principal ore of zinc at 
the Valle mines, in the Southeastern district ; it is also found in quan- 
tity at Granby, in the southwest, and in small amounts at Aurora and 
in Dade and Wright counties and elsewhere. 

The color is generally a white, or light yellow, sometimes bright 
yellow from cadmium, and sometimes dark from other impurities. It 
occurs usually in botryoidal masses or in distinct crystalline layers. 
The luster on fresh fracture is opalescent, not so glistening as that of 
calaniine, but often difficult to distinguish from it. It is often in a 
rough, porous condition, like the pithy part of a bone, and hence its 
name of dry bone. It frequently coats sphalerite, often replaces calcite 
and is pseudomorphous after the latter. Pine specimens of such 
pseudomorphous are in the possession of Mr. John Kingston, superin- 
tendent of the Granby mines. It is often found stalactitic, and a 
specimen of such is illustrated in the opposite plate. It is sometimes 
massive and granular. Analyses are given given on the next page. 

Hydro-zinoite (hydrocarbonate of zinc, ZnC03+2Zn (0H)2 ?)— None 
of this mineral wan found by the writer, but Schmidt describes it as 
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MISSOURI GEOLOGICAL SURVEY. 



LEAD AND ZINC — PLATE XXIII. 





GALENA, CERUSSITE AND ANGLESITE. 



FlQ I. Nos. I AND 3 — QALENA, DISTORTED COMPOUND CRYSTALS. 
No. 2 — GALENA, AGGREGATE OF CUBICAL CRYSTALS. 



FlQ. 2. No. I— CERUSSITE CRYSTALS IN CAVITY OF MASSIVE QALENA. 
No. 2 — ANGLESITE CRYSTALS IN CAVITY OF MASSIVE GALENA. 
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occurring in the Crab Tree diggings at Granby, " closely surrounding 
and coating fibrous calamine, into which the mineral gradually passes " 
[32, p. 394 |. Mr. Gage also records that he observed it at the Valle 
mines. 

Galerdte {\eskd sulphide, PbS). — This lead compound, known as 
" mineral," is the only abundant ore of lead. It is found in large quan- 
tities in all counties of the three districts. In the disseminated condi- 
tion, impregnating limestone, it is confined to the Southeastern district, 
and this is by far the greatest lead producer. Daring the first years of 
work at Aurora, it was also very abundant. Almost invariably, in the 
Jasper county mines, it is found at the higher levels, above the zinc 
ores. 

The color is always a blue or lead-gray, the luster a bright metallic 
one, when fresh and not covered with a thin coat of the carbonate, 
which gives it a white or ash-gray color. 

It occurs massive, granular and in crystals. The crystals are often 
very large, 6 ins. or more in diameter, sometimes distorted. There 
are often large aggregates of such crystals, known as "cog mineral," 
attached to or twining with each other, fastened to rock surfaces. Ag- 
gregates of smaller crystals, known as "dice mineral," down to the size 
of a pin's head, also occur. The crystals are almost always cubes, 
often with octahedral faces developed at alternate corners, sometimes 
at all. The perfect octahedron is rarely if ever found. At Aurora, 
tabular crystals of galenite were found, illustrated in the opposite plate. 
These were the only specimens of the kind seen anywhere. The min- 
eral occurs sometimes as a soft sand or almost impalpable black mud. 

In the rock, galenite occurs sometimes in solid sheets or veins, 
and sometimes cements fragments of chert ; the granular galena of the 
disseminated ores is composed largely of imperfectly formed crystals. 
When imbedded in calcite, barite, secondary chert, dolomite or other 
gangue, the crystals are well developed, and evidently were formed 
prior to the solidification of the enclosing matrix. At Bonne Terre, 
however, galenite i's found deposited on calcite, which is of special in- 
terest as indicating the recent formation of the lead mineral. The 
crystal faces are often studded with minute, dull or lustrous cerussite 
crystals ; sometimes with later-formed pyrite, marcasite or calcite crys- 
tals. It seems generally later formed than sphalerite, though crystals 
of the latter are sometimes on galenite. Crystals of galenite are fre- 
quently seen on dolomite. 
G-30 
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Missouri galenites all contain small amounts of impurities, notably 
iron and zinc ; copper, nickel and cobalt specially characterize the dis- 
seminated lead ores of the southeast. The opposite table shows the 
amounts of these impurities contained in ores from different mines. 

All of the galenites of the state contain small quantities of silver, 
but, outside of those of the Einstein mines, which are in Archean 
granite, none are rich enough to be classed as argentiferous. The 
highest yield, to the writer's knowledge, from galenite in limestone, is 
between 10 and 20 ounces to the ton. This was obtained by Mr, Arthur 
Thatcher, of St. Louis, from specimens actually collected by him from 
the Peach Orchard mine, in southeastern Washington county ( Sec. 22, 
T, 36 N., 2 E,), The owners of the mine claimed as high as .SO or 40 
ounces. The deposit, as described by Mr. Thatcher, consisted of a 
vertical crevice, expanding in places to a width of about 1 ft,, filled with 



TABLE OP SILVER CONTENTS OF MISSOURI GALENITES. 



Locality . 



Ounces per ton. 



Notes. 



Mine La Motte 

Potosi 

Perry mine 

G-ranby mines 

Joplin mines 

Oronogo mines 

Jeflferson county mines — 

Franklin county mines 

Phelps county 

Maries county 

Miller 

Morgan 

Pulaski 

Wright 

Laclede ? 

Linn Creek, Camden county. 
Cole Camp, Benton county. . . 



0.38 to 4.00.. 
trace to 0.38. 

0.29 , 

1.00 to 1.75., 
.75 to 1 25., 

1.00 

0.75 to 3.75. 
trace to 0.75.. 
0.29 to 1.25.. 

1.25 



trace ........ 

trace 

1.00 

1.00 

trace 

trace 



Range of 4 samples. 



" " 2 

" " 2 

' » "4 

" " 3 

( ( * ' 1 

" " 2 

" "4 

" " 2 
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galenite and gangue. A good gen- 
eral idea of the silver contents of 
these ores may be obtained from the 
preceding table, compiled from re- 
sults published in the reports of the 
State Geological Survey for the 
years 1855, 1873 and 1877. 

The disseminated lead ores of the 
southeast, as at present mined, car- 
ry, on an average, from J to 2 ounces 
of silver. Recently, purchasers and 
smelters of these ores have made an 
allowance, at market rates, for all 
silver contained over | ounce. This 
increases the value of a carload of 
lead ore by $12 or $15. 

Gerussite (lead carbonate, PbCOs). 
— This is known as " dry bone " and 
"ash mineral." It is found in all of 
the districts, mostly near the surface, 
but is nowhere abundant now. It 
was formerly mined in quantity at 
Granby. Recently, quite a large 
body was found near Spring City, 
south of Joplin. 

The commercial cerussite occurs 
in massive form, somewhat cellular, 
and of dull yellow, earthy color. At 
Galena, Kansas, specimens were ob- 
tained of coarse, granular texture, 
consisting of a mass of intersecting, 
imperfect crystals, lustrous on fresh 
fracture. It is often seen as an 
earthy, white coating on galenite ; it 
frequently studs the surfaces and 
lines cavities of galenite with minute 
prismatic crystals. In one fine 
specimen from the Palmer mine, stel- 
late groups of twinned tabular crys- 





CALCITES. 

No I — RHOMBOHEDRAL CRYSTAL. 

NOS. li, a ANO 4 — SCALENOHEDRAL CRYSTALS. 



No. I — SCALENOHEDRON ON GALENA. 

Nos. 1! AND 4 — ROUNDED SCALENOHEDRA. 

NO. 3 — ROSETTE OF SCALENOHEDRA FROM MARBLE CAVE, STONE CO. 

No. 5 — DOUBLY TERMINATED SCALENOHEDRAL CRYSTAL. 
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tals almost cover the interior of a large cavity in galena. Similar oc- 
currences are reported at the Valle and Mine La Motte mines by Mr. 
Gage. Schmidt refers to occurences [3^, p. 388] at Granby and Oronogo. 
At the latter place, he describes excellent illustrations of the forma- 
tions of this mineral by the decomposition of galenite. The composi- 
tion of a few Missouri cerussites is given in the opposite table. 

Anglesite (lead sulphate, Pb SO4.) — This is a comparatively rare 
mineral, of no commercial importance. It occurs in fine tabular crys- 
tals on galenite, and also lining cavities of the same. One specimen 
from the Palmer mine shows fine bunches of tabular and fibrous crys- 
tals lining a central cavity in a mass of galena. 

Pyromorphite (lead phosphate, Pba P2 Os +i Pb CI2 ). — This is of 
rare occurrence. It is found coating and incrusting cavities of galena 
crystals, in prismatic groups, or in rounded, barrel-shaped rods. 
Schmidt describes it at Granby as occurring massive and amorphous 
and in rounded pieces, and also as a shaly coating, generally on cerus- 
site [S£, p. 390]. 

LeadhilUte (the hydrated sulphato-carbonate of lead, PbSOi . 

2Pb CO3 . Pb(OH)2 ) This mineral has recently been determined by 

L. V. Pirsson and H. L. Wells [ZS6], mingled with cerussite from Granby. 
This is, therefore, a new locality of the occurrence of this rare mineral, 
and the only one so far known in the state. The leadhillite occurs 
implanted upon the masses and crusts of cerussite in well-defined crys- 
tals, or in groups studding cavernous interiors. 

Galcite (calcium carbonate, Ca CO3 ). — This mineral, known as "tiff " 
or " glass tiff, " is one of the most interesting found in the ore deposits, 
and occurs in a great variety of forms. It is abundant in the south- 
west, about Joplin, Granby and Aurora. It is also found in fine crys- 
tals in the southeast, at Mine La Motte, Bonne Terre, and in Jefferson 
and Washington counties. 

The color is generally yellow and sub-transparent, sometimes dark, 
sometimes milky white, and translucent. Occasionally, pure white, 
transparent crystals have been found in St. Francis county. 

The crystals are generally scalenohedra, often doubly terminated ; 
sometimes rhombohedra are found, especially at Aurora. The scaleno- 
hedra reach great size, sometimes two feet in length ; they are also 
very minute. About Joplin, calcite crystals with peculiarly curved 
faces are abundant ; but such are also found at Bonne Terre and else- 
where in smaller number. These are of great crystallographic interest, 
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and deserve further study. They seem to be peculiar to Missouri — at 
least in quantity. 

Calcites are generally found imbedded in the clay of ore deposits. 
They also line cavities. They are normally later formed than other 
minerals, and are deposited on them, excepting pyrite or marcasite, 
which is frequently found on calcite. Sometimes, a secondary enlarge- 
ment of calcite is shown by pyrite crystals on the surfaces of crystal 
ghosts in the interior. Such were observed at Bonne Terre. At Aurora, 
calamine frequently coats the surfaces of calcite crystals. About 
Potosi, calcites are often found on barite crystals. 

Prom Ste. Genevieve county, a beautiful collection was exhibited 
at the World's Fair of large scalenohedra coated with a secondary 
growth of smaller crystals. In Stone county, beautiful aggegates of 
small scalenohedra of pinkish color, arranged in rosettes, are found in 
Marble cave. Crystal cave, Joplin, to be described later, has a won- 
derful display of mammoth crystals. 



TABLB OF ANALYSKS OP MI880DRI CALCITES. 



County. 


Calcium 
carbonate. 


Magnesium 
carbonate. 


Ferrous 
carbonate. 


Insoluble. 


Analyst. 


Reference. 


1. Jefierson 

2. Newton. 


98.680 
97.962 


0.945 
1 853 


0.047 
0.253 


.0 
.0 


Garvens 


Rep. '77, p.21 



Barite ( barium sulphate, Ba SO^ ) This mineral is known vari- 
ously as "tiff," "heavy tiff" and "ball tiff." It is confined almost 
exclusively to the Southeastern and Central districts, though small 
quantities have also been found in the southwest, in mines at Joplin, 
Seneca, and at other points. 

The texture is generally massive or granular; it is also found in 
reticulated layers or in tabular crystals of milky white, blue and yellow 
tints. The color of the massive varieties is white or yellow. 

Barite replaces limestone, and is also pseudomorphous after calcite. 
In Pettis county, fossils of the Burlington limestone are replaced by 
barite. In this same county, fine tabular crystals are found with pecu- 
liarly clouded and banded edges, the clouding being apparently caused 
by an admixture of sulphate and of small amounts of calcium and 
ammonium sulphates [14.S-p. 495], In Washington county, barite occurs 
in peculiarly cone-shaped masses, which have rough, ridged surfaces, 
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BARITES. 



NOS. I AND 5 — TABULAR CRYSTALS WITH WHITE OPAQUE BANDING AT EDGES. 

NOS. 2 AND 4 — SINGLE TABULAR CRYSTALS. 

No. 3 — MASS OF PRISMATIC CRYSTALS. No. 6 — MASS OF TABULAR CRYSTALS. 

No. I — WHITE INTERIOR OF MASSIVE CONE. NOS. -^ AND 4 — EXTERIOR OF MASSIVE CONE. 

No. 3 — RETICULATED MASS. No. 5 — MASS OF TABULAR BARITE. 
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such as is illustrated in the opposite plate. It oc- 
curs most abundally massive, filling veins and mixed 
with other minerals, also in lenticular sheets, form- 
ing large bodies, with red clay between the layers, 
a.8 if the barite had replaced a series of thin beds 
of limestone. 

Barite seems to be generally of later formation 
than galena or blende, but this is doubtful in cases. 
It was probably often simultaneously deposited. 

Dolomite { carbonate of magnesium and calcium, 
OaMgCOs). — This is commonly known as "spar." 
It is very abundant in the southwest, but not so in 
the southeast. It occurs in masses, consisting of 
a granular or dense aggregate of minute crystals. 
This is sometimes soft and incoherent, and is called 
sand. The color varies from white to dark gray. 

It crystallizes in small, tubular, rhombohedral 
crystals, with curved faces, in dense aggregates. 
These coat surfaces or line small cavities. The 
crystals are often of a white to pinkish color, with 
a delicate pearly luster. Dolomite is undoubtedly 
an early formed mineral in the deposits of the 
southwest, preceding both blende and galena. 

Pyrite and Marcasite (iron sulphide, Pe Sa ) — 
These are familiarly known as " mundic." Pyrite, 
in isometric crystals, is comparatively rare. Mar- 
casite is abundant, especially in the southwest. It 
occurs generally in globular and reniform masses, 
with roughened surfaces ; also tabular and in stal- 
actites with radiated structure. The crystals are 
often in beautiful aggregates, with curved faces, 
displaying iridescent colors. It occurs attached to 
chert and other rocks, and to the surfaces of almost 
all of the minerals of the ore deposits. It is also 
found in large irregular masses in shales and clays. 
It is often associated with bitumen. This is a late 
deposited mineral, and is probably still forming. 

Ghalcopyrite is also quite common. Interesting 
specimens from the North Star and Victor mines, 
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described by Dr. Hovey [lSS,p. S7], show numerous small tetrahedra 
on sphalerite crystals, arranged in parallel positions on the same sur- 
faces. 

Quartz (oxide of silicon, Si02). — This is a comparatively rare 
mineral in crystallized form. It also seems to be of late deposition. It 
is found coating chert fragments, sometimes in very minute crystals, 
showing merely as a glistening surface. Sometimes these crystals are 
of good size. Specimens from Washington county show galenite and 
cerussite, both coated with quartz. In the form of drusy quartz and 
chert, it is quite abundant iu southwestern Missouri, as has already 
been stated. 

Bitumen. — This is found principally in the breccia of the ore bodies 
of the Southwestern district. It also occurs there in cavities of the 
country rock. Sometimes, the rock or gangue is completely Saturated 
with it, and the quantity is considerable. It is generally a brownish 
red or black fluid, which hardens on exposure. 

Minor Minerals Malchite, azurite and limonite are minerals of 

subordinate interest here. The first two are occasionally found, result- 
ing from decomposition of chalcopyrite. The last is quite abundant 
in the ore bodies in some of the less pure forms, often derived from 
the decomposition of marcasite. 

Paragenesis of Minerals. — This subject has been quite fully dis- 
cussed by Schmidt. As to the originally formed minerals of the south- 
west, he notes the following succession : galena, blende, dolomite, cal- 
cite, pyrite. In the southeast, the succession was : blende, galena, 
barite, pyrite, calcite. 

So far as the writer's observations have gone, the succession 
seems to be generally : dolomite, blende, galena, barite, calcite, pyrite. 
This order is not invariable, but is the rule. Dolomite appears, how- 
ever, to be constantly of prior formation. Decomposition products 
are naturally of any age subsequent to the formation of the original 
mineral. 

THE STRUOTUEB OF THE ORB BODIES. 

The prevailing structures are the brecciated and the granular or 
crystallized ; the dense and the banded are, however, also found. 

The brecciated structure characterizes the southwestern deposits, 
as has already been said. Details of many such ore bodies are given 
in the descriptions of the mines about Joplin. The main part of such 
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ore bodies consists of blocks of chert and other rocks, imbedded in a 
matrix of clay, shale and secondary chert, through which the metallif- 
erous and other minerals are diffused. Not all of such a breccia of any 
one ore body is metalliferous, and many such masses of breccia contain 
no ore. Strictly speaking, perhaps, only such can be classed as ore 
bodies as contain ore. Sometimes, the brecciated condition passes by 
gradations into unaltered country rock ; sometimes the line of separa- 
tion is sharp. Breccia filling vertical crevices very often contains com- 
paratively few fragments, and the filling is mostly clay matrix. Such 
are common in Jefferson and Washington counties of the southeast. 
Other vertical crevices are compactly filled with a solid breccia. In 
the Central district, the circular or chimney deposits have a brecciated 
structure. 

The granular or crystallized structure characterizes the great de- 
posits of disseminated ore in the Southeastern district. These are 
made-up of an aggregate of grains, and often of well-defined crystals 
of galena and dolomite. Some crevice or vein deposits, such as those 
at Mansfield, Wright county, have also a granular structure, passing into 
the brecciated. The Pierson creek ore of Greene county may also be 
classed as granular. Portions of the brecciated mass of the southwest 
are sometimes granular, especially those composed largely of dolomite. 

The dense structure is, strictly speaking, applicable only to those 
vein fillings of the Southeastern and Central districts, which are com- 
posed entirely of one mineral, generally galena. They are usually very 
narrow or thin. It is applicable also to those composed of massive 
barite. The class is not an important one. 

The banded structure is rare. True ribboned veins are not found, 
Barite and galena occur in the flat and interbedded deposits of the 
southeast, sometimes in layers ; but these are almost the only instances. 

THE MODE OF FORMATION OP THE OEB BODIES. 

For the purposes of this discussion, we shall consider the deposits 
in the following order : 

1 ) Deposits filling crevices, chambers or caverns, such as occur 

in all three districts. 

2 ) Brecciated deposits of the Southwestern and Central districts. 

3 ) Deposits impregnating the country rock of the Southeastern 

district. 
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The consideration of the first class resolves itself into : a ) how 
were variously shaped cavities formed? and b) how was the filling 
effected 1 These questions answered, with the second class the mode of 
formation of the breccia is the principal problem which presents itself. 
With the third it is, then, alone, how were the metalliferous minerals 
introduced ? 

The Formation of the Cavities. — The crevices containing ores are 
principally of two kinds: 1) those transverse to the strata, and ver- 
tical or approximately so ; 2), those between strata and horizontal. The 
formation of both of these is well understood, and can be explained 
in a few words. 

From what has already been said concerning the geologic history 
and structure of southern Missouri, it is plain that this has been an 
area of . frequent crustal movements; several uplifts and depressions 
have succeeded each other. These movements produced strains of vari- 
ous kinds, resulting in fracturing, faulting, and some flexing. Faults 
necessarily produce vertical openings in rocks; but, in addition, the 
rocks have been fractured without faulting along many lines, forming 
joint planes. Further, they are massive sediments, which, covered 
since their original deposition, have probably shrunk and have suffered 
various chemical changes, resulting in similar fractures and openings. 
Such structures, as Crosby has recent pointed out [255], are proba- 
bly developed very early in the history of the rocks. 

These rocks, in the intervals between different submergences, and 
especially since the last great Carboniferous uplift, have been long 
exposed at the surface, and have been subjected to energetic action of 
atmospheric waters and other surface agents of decay. These waters, 
sinking into the ground, naturally chose the openings along faults and 
joints for their lines of flow. Charged with carbonic, and probably 
organic acids also, they exerted a corroding action on the limestone 
wall rocks, and soon widened the spases between the planes of frac 
ture. Where the rocks were more soluble, or the agents more ag 
gressive, the action was quicker, and honce such irregularities as cham 
bers or caverns. In some cases, irregularities of fault-plane surfaces 
or brecciation caused by movements, doubtless supplemented this. 
Without proceeding to further detail with such well known processes 
it will be readily understood how these 'jrevices and associated cavities 
have originated. The fact, well illustrated at Bonne Terre,that crevices 
diminish in width, and even die out s^ith depth, is proof of their for- 
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mation largely through surface agents. The character of the filling of 
many is further evidence, as will appear hiter. 

As regards horizontal or interb«;dded cavities, whether these be 
mere narrow crevices or high and wide chambers, their origin in lime- 
stones is exactly the same as with the vertical openings, excepting in 
the localizing causes. Here, moveiaents of the rocks have had prob- 
ably less influence, though a horizontal slipping of the strata may have 
occurred at places ( as a result of shrinkage or plication ) producing 
brecciation and crushing of the rocks. Generally, however, a differ- 
ence in composition has been thii localizing cause. The downward 
flow of surface waters along vertical crevices may be arrested by a 
comparatively impervious stratum, or by some obstruction just at such 
a stratum ; the waters would then seek their way along the top of this 
bed dissolving the rocks above it. Or, because of differdnces in com- 
position, texture or structure, one bed or portions of a bed may be 
more pervious or soluble than another, causing waters toflow along 
it and to corrode adjacent walls. This is the familiar process by which 
intricate passages and chambers of caves in lim.-stones are formed. 
The same has produced the cavities in which the fla*; or horizontal 
deposits of southeastern Missouri occur. 

The Fillintf of the Cavities We have seen that the cavities thus 

formed are filled with diffeient materit.ls. These we have divided into 
gangues and minerals. The gangues are principally clays, and frag- 
ments or blocks of countiy rock. The minerals we have divided into 
lead and zinc compounds and accessory minerals. 

The fragments of the country rock are readily seen to be derived 
from the walls of the cavities. Generally they are such as are found 
in the immediately adjacent walls. Sometimes they may have been 
transported from more or less remote portions of the cavity. They are 
never foreign to the country. In the process of solution and decay of 
walls not entirely homogeneous, it is natural that more resistant por- 
tions should remain in place or fall to different positions in the cavity. 
Brecciation along planes of fracture and movement doubtless often 
supplements this. 

The clays, which sometimes fill these cavities almost completely, 
cannot be explained in precisely the same way. The wall rocks con- 
tain such materials, it is true, but not in anything like a sufQcient quan- 
tity for the filling to be merely residuary clay in place. The great bulk 
of these clays must have been transported. We refer them largely to 
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surface origio, and the transporting agent was water flowing in from 
the surface. 

The decay of the rocks at the surface has been very great, not 
only during recent times, but also in past geologic epochs of emerg- 
ence, and especially since the deposition of the Lower Carboniferous 
limestones. The corroded and pinnacled surfaces attest this. The 
great deposits of clay at present found, we can but regard as residu- 
ary from such decay. Surface waters would naturally transport the 
finor products of this decay into the crevices and caverns of the 
rocks, and often, when in volume, would doubtless carry coarse mate- 
rial and even rock fragments with them. A clogging of a cavity at 
any point would result in rapid filling. The animal remains found in 
the Wisconsin deposits were probably introduced in this way. During 
past epochs of submergence, great quantities of such surface residues 
must have been washed in. In some caverns, the assorting power of 
water is shown by a distinct stratification of the clays. They also 
often fill the space completely from top to bottom, reaching into all 
the irregularities, such as pockets and crevices, of the corroded roof- 
Only through introduction in a nearly liquid condition could such fill- 
ing be effected. 

In some cases, chemical deposition doubtless supplemented this. 
The very pure, plastic, tallow-like clays have all probably originated in 
this way. Gangues of crystalline limestone completely filling crevices 
have also been deposited from solution, as have also cherty or quartzite 
matrixes, which sometimes, though more rarely, occur in deposits of 
this class. 

The substances in these deposits which we have classed as min- 
erals, have all been deposited from solution ; generally by chemical re- 
action, sometimes, possibly, by concentration and evaporation. These 
solutions have traversed the crevices and, on meeting with suitable re- 
agents or suitable physical conditions, the various minerals have been 
deposited in familiar ways. Once the deposition of a mineral begun 
at any point, it continues, by reason of the law of afiSnity or segrega- 
tion, governing the separation of minerals from solution. The question 
of the sources of these solutions or of the contained minerals, we will 
postpone consideration of till the final section of this chapter. 

The Formation of the Breccia Deposits. — The breccia deposits of 
the southwest are the products of action on a larger scale of the same 
agents that have for Jied the deposits filling crevices and caverns. The 
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limestones have been dissolved by surface waters, and the breccias are 
but huge accumulations of residuary materials. 

As is shown by the numerous sections of the rocks given on the 
preceding pages, we have in the southwest, to thicknesses of hundreds 
of feet, alternate layers of chert and limestone. These rocks have 
been affected by crustal movements, producing planes of jointage and 
friaotnre, like those found in other parts of the state. The limestones 
here are probably more soluble, the solvents have been stronger — espe- 
cially during the early part of the Goal Measure epoch, when the dis- 
trict was on the margin of the swamps, and the waters were highly 
charged with carbonic and organic acids. The frequent alternation of 
these beds of limestone with impervious chert beds, intensified the 
action along certain planes. As a result, the limestones have been 
dissolved out through great thicknesses and over large areas. Their 
removal caused a settling of the ground, and a fracturing of the chert 
beds. The depressions thus produced caused additional influx of water, 
inducing further dissolving and removal of the limestone, and further 
settling and fracturing of the indestructible chert, until ultimately 
reduced to the condition of a breccia. Into these depressions, and 
thence to the subterranean cavities, surface waters naturally carried 
the finer residues of surface decay, such as clays and sands, and doubt- 
less, often, dragged coarser materials, thus filling the smaller spaces. 
A submergence of this deeply corroded area, during the Goal Measure 
epoch, would bring more fine material into the interstices of the 
breccia, and would also give rise to the formation of overlying later 
deposits in the surface depressions. Thus have been formed the shales 
and coal pockets of this country, under and around which many of the 
so-called "circle deposits" of ore have been worked. Later subter- 
ranean solution would result in further settling under such pockets, 
causing the beds to assume steep dips, or even brecciating them and 
transporting the fragments to greater depths. 

The minerals of these breccias have been introduced as have those 
in crevices and caverns— the nature of the mineral varying according 
to the physical or chemical conditions. 

To be included under the head of breccias are, further, the fillings 
of those'peculiar deposits of the Gentral district, known as " circles." 
These are well illustrated by the High Point mine in Moniteau county. 
Smith's mine in Gole county, the Gonlogne mine in Miller county and 
the Eambo in Dallas county. They are essentially deposits filling wide 
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circular cavities or chimneys 50 to 100 feet in diameter, which gene- 
rally widen outlaterally with depth, down to certain limits, so that the 
space occupied within the surrounding walls has the shape of an in- 
verted cone. The most natural explanation of these deposits is that 
they are fillings of caves which had vertical openings leading to the 
surface. On the opposite page we give, in evidence, a plan and cross- 
section of the well-known Marble cave in Stone county, made from 
actual surveys by Dr. E. O. Hovey and Mr. Eobertson. The cross- 
section of the main cavern show that its shape is closely that of the 
later described circular deposits. We have the same conical shape with 
widening of the walls downward. In the center is a conical mass of 
debris, consisting of rock derived from the roof and surface. Around 
this is an annular space. If now, the outlet downward from this cave 
were closed, and waters carrying surface materials were introduced at 
the top, the whole space would become filled as are the circle deposits. 
The annular space about the central cone of debris would be, subse- 
quently, the most ready course for solutions carrying metalliferous and 
other minerals. Thence, they would penetrate inward into the core of 
the breccia, and outward into the crevices of the wall rock. Hence 
we should expect the greatest concentration of these minerals in the 
annular space, as is the case with the circle deposits. At the bottom 
of the cavity is the floor of the cave, beyond which the ore would not 
extend, excepting along crevices. Such a floor is also found in the 
circle deposits where exploitation has proceeded far enough. 

The Impregnated Deposits of the Southeast Concerning these de- 
posits, we will only say that the minerals have been introduced into 
massive beds of magnesian limestone by solutions, and have replaced 
particles or grains of the rock by the process of metasomatic inter- 
change. The reasons for this conclusion, and the origin of the solu- 
tions, we will consider under the next heading. 

THE ORIGIN OF THE METALLIFEROUS AND OTHER MINERALS. 

In what precedes, we have taken the introduction of the minerals 
in solution as for granted. This is so generally accepted by scientific 
men, regarding not only these, but the majority of other ore deposits 
also, that the assumption is warranted. Formerly, as we have already 
had occasion to allude to, other ideas were held, but they have been 
abandoned with the growth of knowledge concerning processes of na- 
ture. Among miners and laymen generally, however, there still lurks 
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a belief that volcanic action has been Instrumental. They speak of the 
deposits as having been " thrown up " ; of their having " burst through." 
Chimney-like cavities are regarded as the throats of such ejections ; the 
disturbed and broken rocks associated with the deposits as evidence 
of very violent movements. For these reasons, a few words as to 
other suggested modes of introduction than by solution, will not be out 
of place here. Two such processes are the only ones worthy of con- 
sideration, i. e. : 1) ejection or injection in a molten condition ; 2) in- 
troduction by hot vapors. 

1. Opposed to the idea of an original molten condition is the fact 
that many of the minerals of these deposits are not fagible, or that 
they would be decomposed long before the requisite temperature was 
xeached. The rocks, as well as the minerals associated with ore 
bodies, are not such as result from fusion. In many cases there 
are no openings, like dikes or necks, extending downward, through 
which masses of molten matter could have been injected. There is no 
evidence of volcanic action in the surrounding rocks, no metamorpho- 
sis, no great disturbance ; no metamorphic minerals are found. These 
are, in general terms, the principal reasons opposed. The supposition 
is so palpably out of the question to those having any knowledge of 
the subject, that it seems unnecessary to add anything further. 

2. The arguments against the introduction by heated vapors are 
much the same as those opposed to an original molten condition. It 
is true that some of the minerals of the ore-bodies, such as galena, 
and even blende, can be volatilized at high temperatures, but others 
can not be. The main objection is that the heat required, even for 
those that can be volatilized, is very intense. No reason or cause for such 
is discoverable in this region. There are no igneous rocks in proximity to 
the ore-bearing formations. The necessary heat would be so great as 
to have metamorphosed the limestones, shales and other country rocks, 
and to have produced metamorphic minerals. 

In the nature of positive evidence of the introduction of minerals 
by solution, is the fact that the compounds of the metals and the other 
minerals are all soluble in solutions which ordinarily traverse rocks. 
Further, tTae openings and pores of the rocks are sufiicient to have 
served as passages for such solutions. The crystalline forms in which 
the ores are found, the stalactities and incrustations, are mostly such 
as are peculiar to deposition from aqueous solutions. The explanation 
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is in harmony with the physical and chemical conditions of the sur- 
rounding rocks, and with the geological history of the region. 

This conclusion being granted, we pass to the final and important 
question as to whence came the solutions and contained minerals ? The 
principal hypotheses advanced are as follows : 

1. Original or simultaneous deposition with the rocks, in a con- 
centrated condition, from oceanic waters. 

2. Derivation from great depths in solution^ ascending through 
profound fissures, from which the minerals were deposited in cavities, 
or impregnated the rocks. 

3. Original diffusion through the country rocks, and subsequent 
concentration by percolating waters, by the process known as lateral 
secretion. 

4. Original diffusion through the country rocks and subsequent 
concentration through surface decomposition of the latter, supple- 
mented by percolating waters. 

The last is the hypothesis here advocated. Before entering argu- 
ment in its support, we will, however, briefly present the objections to 
the acceptance of the others. 

1. Originally Deposited in a Concentrated Condition ^This mode 

of formation is evidently out of the question with those deposits fill- 
ing cavities or filling insterstices of breccias formed subsequently to 
the rocks, in ways already described. It is, therefore, only applicable 
to such deposits as occur in beds, either in the diffused or dissemi- 
nated form, or in massive sheets. In Missouri, only galena occurs in 
these forms. Now, though it may be theoretically possible for the 
chemical conditions to be such as to admit of the simultaneous deposi- 
tion of galena and of such rocksas are found in the southeast, it does 
not seem possible under natural conditions. It would require a 
greater quantity of metalliferous minerals in the sea water than exist, 
or probably ever existed. Animals could not have lived in such solu- 
tions. If the ores were so derived, we should expect the deposits to 
be of wider and more generally uniform distribution than they are, 
especially where the lithologic characters are similar and the evidence 
of diffusion of organic matter is nearly equal. Finally, if other forms 
of deposits in the state, with some of which these disseminated or flat 
sheet bodies are closely associated, cannot be explained on this hypo- 

a— 31 
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thesis, the adoption of a different explanation of origin, merely be- 
cause of difference of form, is not philosophical. The closest approxi 
mation to this theory is Whitney's explanation already referred to ( p. 
142 ), He, however, regarded subsequent segregation as necessary. 
Broadhead [SI, p. I04] suggested that the galena in the state of solu- 
tion had replaced "portions of the limestone beds which have pre- 
viously been softened by acids." He says that the limestones were 
probably first formed ; but whether the solutions referred to were 
oceanic, or traversing the rocks in crevices, is not stated. 

2. Derived from Great Depths, etc. — This hypothesis claims con- 
sideration, because, with many ore deposits, it is doubtless a true one. 
Its strength lies in the probable preponderance of metals at great 
depths beneath the surface, and in the considerations that subterranean 
waters are of high temperature and under great pressure, and are con- 
sequently powerful solvents; that the relief of pressure and the dimi- 
nution of temperature accompanying the ascent of such solutions 
would naturally cause the deposition of minerals. The obstacles to 
the acceptance of the hypothesis in the present case lie in local condi- 
tions. It was originally advanced for the upper Mississippi valley 
deposits by Owen and Percival [161 and 39, vol. iv, p. S67\. It has 
since been argued, with modifications, by others. The most recent 
advocacy has been in papers published within a year by Prof. F. 
Posepny [171] and Dr. W. P. Jenney [124\. The conclusions of these 
papers have already been discussed by the writer in an article in the 
Journal of Geology [2^6], from which we extract the following : 

"The first of these papers, by Prof. Posepny, is a description and discussion of 
ore deposits in general, in which he advocates their deep-seated origin through 
the medium of hot solutions derived from great depths. The paper by Dr. Jenney 
is an exposition of his views concerning the origin of the Mississippi Valley ores, 
derived from his recent studies in the region. He repudiates the explanation of 
lateral concentration advocated by Whitney and Uhamberlin, and reverts to the 
old ideas of Owen and Percival, that the ores have come from below — thus harmo- 
nizing with Posepny. » * * 

Poaepny's direct reference to the ores here discussed is brief. He marshals 
few facts from the region itself in support of his theory, but -rather argues. In a 
negative way, that no great obstacles exist there which would prevent its accep- 
tance. Thus, as positive evidence in Missouri, he states that while the deposits 
away from the granite and porphyry "islands " of southeastern Missouri consist 
chiefly of lead and zinc ores, "other metals, such as copper, cobalt and nickels 
occur as the Archean foundation rocks are approached." This circumstance, he 
concludes, is "an indication that the source of the lead deposits also is to be 
sought in depth." Whatever may be the value of this "indication," the facts, as 
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Stated, do not hold generally. Professor Posepny reasons, presumably, from obser- 
vations made at Mine La Motte, where such conditloas exist. At other places, 
however, these changes in composition are not observed as the crystalline rocks 
are approached. At Bonne Terre, copper pyrite was found in the old upper work- 
ings, containing about four per cent of nickel and cobalt. It does not character- 
ize the deeper ores. At Doe Run, a mine recently opened, work is prosecuted 
along the old water-worn, pre-Silarian surface of the Archean granites, amid the 
very conglomerate boulders, and very little copper pyrite with cobalt and nickel 
is found. Again, at localities in Ste. Genevieve, Franklin, Crawford and other 
counties, copper ores occur remote from any granite or porphyry outcrops, and 
well above the basal beds of the Silurian. 

In the way of negative evidence, our author, in considering the Wisconsin 
deposits, seems to think the absence of ores in the great thickness of limestones 
and sandstones which underlie the productive horizons a by no means conclusive 
fact as opposed to their deep-seated source, and suggests that the solution may 
have come up through a passage not yet exposed, and even that fault fissures and 
eruptive dikes exist which have not been discovered. From the fact that he refers 
in this connection only to Whitney's report of 1862, we conclude that he has not 
had access to the later and more exhaustive works of Strong and Chamberlln. 
Perhaps, with the full light conveyed by these reports and accompanying maps. 
Prof. Pesepny might have attached more importance to the objections raised. It 
is difGcult to conceive how such a passage for the solutions, as he suggests, could 
possibly exist without its presence having been revealed and its course traced, 
with all the widespread mining and exploring which has been conducted in this 
region during the past 70 years. Neither can one see how the solutions of a crevice 
could traverse the intervening great thicknesses of water-soaked sandstone, with- 
out becoming diffused, in great part at least. The failure to find such a passage, 
and the absence of the ores in the beds assumed to have been traversed, though 
evidence of a negative character, is so strong that it becomes of almost positive 
value in support of the theory of lateral secretion. 

Dr. Jenney, in support of his position, recognizes systems of fault Assures in 
the ore districts of both southwestern and southeastern Missouri, which cross each 
other in different directions; these, he considers, served as channels for the metal- 
bearing solutions, and the association of the fissures with the ore bodies he adduces 
as evidence of such derivation. The deposits of the southwestern portion of the 
state occur almost exclusively in the Mississippian or Lower Carboniferous lime- 
stone. Cross fissures or fault fissures in the rocks, if they exist, are not very 
apparent. The strata are undoubtedly very much shattered in certain limited 
areas, and have been subjected to extensive subterranean erosion and corrosion 
and great siliciflcation. Of a system of extensive or considerable faults, recent 
stratigraphic work in this region has, however, revealed nothing. 

In the Silurian limestones of the eastern part of the state the conditions are 
somewhat different. Crevices and fissures are there plainly developed, and evi- 
dence of considerable faulting is indubitable. In Franklin county, such vertical 
crevices have supplied large quantities of ore. In that portion of the southeast 
to which reference is especially made, hovvever, and which has produced by far 
the bulk of the lead, the crevices, whether marking faults or not, are of insignifl- 
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cant dimensions, and the experience has been that they contain, themselves, little 
or no ore. On the contrary, the great ore masses consist of galena disseminated 
through a thickness of the country rock, often of fifty feet or more. At Bonne 
Terre a tract of 1300 feet long by 800 wide has been mined out of such diffused ore. 
The crevices which traverse this ore body are frequently almost blind, and can 
only be detected by the drip of roof water. These are such as occur in almost any 
massive rock. Purther,;one of the most important faults in this region, which tra- 
verses the country about two miles north of Mine La Motte, with an apparent throw 
of 300 feet, is entirely unaccompanied by ore, though the adjacent ground has been 
prospected with the diamond drill. Again, not a single instance can be recalled 
by the writer, in those mines which work to the very contact with the underlying 
granite, where faulting or other crevices extend down into that rock. They possi- 
bly do 80 extend in some instances, but there is no positive evidence adducible 
that they then continue ore-bearing. Apart from this, however, the association of 
ore and crevices, of course, does not connote by any means a deep-seated source 
for the ore. Such crevices generally act both as channels controlling their distri- 
bution, and as receptacles for their accumulation, whatever the source of the ores. 
Hence, a disturbed and creviced region, which is in other respects adapted to the 
reception of ores, will be their most natural habitat. Therefore, the explanation 
of the localization of the deposits based upon such conditions is equally consistent 
with any of the common theories of ore derivation. 

The same, it would seem, can be said concerning the observed paragenesis of 
the minerals and the growth of crystals, in which Dr. Jenney sees additional 
foundation for his conclusions. If we accept the broader Idea of lateral secretion, 
which does not demand that a mineral shall be derived from the very rock to which 
it is attached, but recognizes abundant flow along crevices and through porous 
strata, and a consequent free transfer of solutions from place to place, all the phe- 
nomena find at least an equally ready explanation. 

It is argued further, in this paper, as against the lateral secretion theory, that 
the metallic contents of the country rocks are insufficient to have supplied the ore 
bodies. The grounds for this statement are only suggested ; but, to the best of 
our knowledge, the fact yet remains to be proven. Oue allowance is not made for 
the many and various ways in which minute quantities of substance, disseminated 
through vast volumes of rock may be brought together. 

In evidence of the post-Carboniferous age of the deposits, the statement 
occurs several times in Dr. Jenney's paper, that the ores occur in the Coal Meas- 
ures. This, we think, should be made with limitations. They are found in shales 
of that age in Jasper county, and a few other localities, but these shales are In 
isolated patches, which occupy depressions in the older, ore-bearing Mississippian 
rocks. The metallic contents of the coal may, hence, be derived, by some second- 
ary process of transfer, from adjacent ore bodies. In any case, the Coal Measures 
in the state, as a whole, are practically destitute of these ores, and they can thua 
hardly be stated to occur in that formation, whether their absence be due to their 
prior formation, or to limitations in their distribution determined by physical 
causes. 

Dr. Jenney seeks further to find support for the hypothesis of the deep-seated 
origin of the ores through analogy, in stratigraphy and geologic history, with 
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regions of the far West. This attempt does not seem, in our judgment, to be suc- 
cessful. The last pronounced regional disturbance of both the Ouachita* and 
Ozark uplifts was immediately after the Coal Measure period. In Arkansas, this 
was accompanied by great flexing of the strata. There is no evidence in the Ozark 
uplift of any intense disturbance of post-Cretaceous date, or of the presence, even 
at great depths, of flows of such igneous rocks as accompanied the uplift and pre- 
ceded the ore formation of the Rocky mountains. As already expressed, the Mis- 
souri ores cannot be properly considered to occur in the Coal Measures of the state. 
Did such a profound Assuring take place in post-Cretaceous times as Dr. Jenney's 
hypothesis requires, we should expect to find it extending into the body of the 
Coal Measures, accompanied by the ores At least faulting or other such exhibi- 
tion of disturbance would be found, which phenomena do not characterize these 
rocks. 

Over and above these considerations affecting the quality of the support of 
this theory, there still remain the positive obstacles to be disposed of. The almost 
entire absence of the precious metals in the Missouri ores is a fact which further 
weakens the force of any analogy which may exist between their conditions of 
■deposition and those of the Rocky Mountain ores. How are the objections raised 
by Whitney and Chamberlin, discussed in a previous paragraph, to be met— such 
as the facts that faults are practically absent from the region ; that there is little 
ore in the underlying Lower Magnesian beds and none in the Potsdam and St. 
Peter's sandstones ; that no deep and continuous crevices like true fissures are 
found ; that no hydrostatic cause is assigned for the ascension of the solutions from 
great depths. How could the ores be carried across such thick, pervious and 
water-soaked strata as those of the Potsdam and St. Peter's formations ? 

The generally accepted facts that the deeper-seated rocks are richer in metallic 
constituents ; that subterranean waters are of high temperature and under great 
pressure, and consequently are powerful solvents; that the relief of pressure and 
the diminution of temperature accompanying the ascent of such solutions supply 
an abundant cause for the deposition of their m.etallic burdens, are all good and 
enticing general reasons in favor of the adoption of the theory of a deep source for 
all of our metalliferous deposits. Yet, on the other hand, we must recognize that 
some of our ores, notably those of iron and manganese, cannot be assigned such an 
origin. Why is it not possible, on general grounds, that other ores should be gath- 
ered as are those of these two metals ? In reply, it is manifest that we cannot rely 
entirely upon such general principles, as they are at present understood ; but must 
still resort to specific facts in connection with special cases. Few definite facts 
relating to this Mlssissippian area h^ve been adduced in these recent papers which 
can stand as new reasons for believing in the deep origin of the ores, an explana- 
tion long since offered by Owen and Percival. Neither have we attempted to intro- 
duce positive demonstration in opposition to it. The question seems to be very 
much in statu quo, and, so long as it so remains, the old obj actions hold good and must 
be done away with before a change of opinion is warrantable. " 

"FOBt-CTetaceons einptions took place in central and southern Arkansas; bat, aa stated by 
the writer in 1890 \247-p 231] , they were not accompanied by great crnstal movements . According 
to Branner, not even the Cretaceous and Paleozoic rocks in the immediate vicinity are much dis- 
turbed or altered. 
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In addition to the reasons given above, we might further add that 
many, if not all, of the crevices, contract and diminish in ore contents 
with depth, and are often essentially surface phenomena. Whitney 
long ago called attention to this fact, as referred to on page 130. The 
Wisconsin ores, which are found at different horizons, from the Lower 
Magnesian to the Galena limestones, do not simply extend through the 
upper strata down to the lower} but characterize only the exposed 
portions of these formadons, and this only to certain limited depths. 

3. Original Diffusion Supplemented by Lateral Sections. — The ap- 
plication of this theory to the explanation of ore deposits in general 
has been quite prevalent during the past twenty years. It was stimu- 
lated principally through Sandberger's [ 199 ] investigations and pub- 
lications upon the presence of metals in rock-forming minerals. In 
this country, Emmons' monograph on the Leadville deposits has done 
more than any one other work to bring the theory into prominence. 
During recent years, however, strong opponents have appeared, and 
something of a reactionary movement has maintained. Objections 
and obstacles have been raised, and in some cases, doubtless, the inap- 
plicability of the theory has been shown [171, pp. 249,250], The 
sufficiency of the metalliferous contents of the country rocks has been 
questioned [ 171, p. 20S ]. Prof. A. Stelsner {21S ] investigated Sand- 
berger's methods of analysis, and concluded that he had not deter- 
mined decisively whether the metals in the minerals were original 
constituents, or secondary impregnations derived from the ore depos- 
its. This is, of course, a very difficult thing to prove positively ; yet 
the presence of these metals diffused through rocks, at localities re- 
mote from deposits, as will be instanced later, is strong presumptive 
evidence that they are original constituents. 

In a recent paper on the origin of lead and zinc deposits in soluble 
rocks [ 172 ], which has come to the writer through the kindness Of 
Prof. Posepny, the 'latter lays stress upon certain objections to the 
lateral secretion theory, which seem to him insuperable. Brifly stated, 
these are : 1 ) that sulphides are not formed in the presence of air, and 
therefore, cannot have been formed in the surface or "vadose " regions? 
and must have been formed at depths {pp. 8,54); 2) that lateral secre- 
tion is only conceivable in the vadose regions, where the solutions can 
flow into cavities, and there, only oxidized compounds would be de- 
posited [p. 54); 3) that in none of the "thousands of analyses" of 
limestones remote from ore deposits has the presence of foreign metals 
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been shown {p. 44); 4) that it does not seem possible that the whole 
array of mineralc which are found in ore deposits in such rocks, includ- 
ing Pb, Zq, Ag, Au, Cd, Fe, Mo, Co, Ni, etc., could have come from a 
different source and direction than the metals of other ore deposits 
(p. 53). 

Regarding the first objection, we can readily conceive air to be 
excluded from the interstices, and even cavities of rocks near the sur- 
face, and for oxidation to be nil. Though it is probably true that oxi- 
dation is exclusively a vadose phenomenon, the reverse does not fol- 
low, nor does experience teach us that it does. Posepny himself cites 
[p. 54 ) the formation of sulphides through the influence of organic 
matter, and where the latter is abundant at the surface, and in the 
proper condition, deoxidation and the deposition of sulphides may 
prevail. 

As to the second objection, deposits formed by lateral secretion 
are not necessarily cavity fillings ; segregation and replacement of 
rock by the metalliferous solutions is, at least, as possible here as by 
other processes. 

Prof. Posepny's statement concerning the absence of foreign 
metals in limestones is difQcult to reconcile with the results quoted in 
chapter III of this report. Just what analyses he refers to, we do not 
know ; of course many thousands have been made of limestones, in 
which no thought was given to the detection of these metals, and 
which, moreover, were not sufiQciently refined for the presence of very 
minute quantities to be revealed. Mr. Eobertson's results, quoted 
later, suggest that this may be the explanation. The statement cer- 
tainly does not apply to the limestones of the Mississippi valley. 

Concerning the final objection, the mere presence of a long array 
of metals in deposits of the class under discussion, seems to the writer 
to have little or nothing to do with the questions of their immediate 
origin and mode of accumulation. Their relative quantities has, per- 
haps, more direct bearing. On any theory deserving recognition, all 
the metals of our ore deposits are constituents of the earth's crust. 
It is natural to infer that they would all be diffused through its rocks, 
as well as segregated in deposits ; the amounts so diffused would be 
somewhat proportioned to the solubilities of their more common com- 
pounds. 

Some opponents and some advocates of the theory of lateral 
secretion have, apparently, a somewhat narrow conception. They 
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would restrict the source of the ores to the rocks immediately con- 
tiguous to the ore body; they would allow of only lateral flow of solu- 
tions. A somewhat broader conception of the theory permits the min- 
erals to have been derived from any or all of the country rocks, and 
recognizes that solutions may traverse these rocks in all directions, 
according to local conditions. Thus, the solutions may in some cases 
rise, and, in one sense, come from below; in another case they may 
descend, and thus come from above; again, they may flow into a cav- 
ity from the sides. The distribution of the minerals in any body, 
whether attached to the roof, sides or bottom of a cavity, is, hence, 
immaterial. The theory may be thus considered to grade at times into 
that of the derivation by solutions from depths. The main point of 
difference is that the flow of the solutions is generally controlled by 
ordinary hydrostatic conditions, rather than by volcanic agents. 

Some opponents of the theory decry it, upon the grounds that it 
is a convenient one and can be argued from the laboratory and oflQce» 
without the trouble of field and mine studies. We see no justification 
for this accusation. Knowledge of the actual conditions is as neces- 
sary in the one case as in the other. 

To explain the Upper Mississippi valley ores, lateral secretion has 
been used to some extent by Whitney, but principally by Chamberlin ; 
even with the latter, however, it was secondary, the original concen- 
tration being attributed to oceanic currents, in the'manner already out- 
lined on p. 143. That it is an agent in the formation of these deposits 
we also recognize. But that it is per se sufficient to supply the great 
bodies of ore of many Missouri deposits we do not believe, even 
though such local concentrations exist as (Jhamberlin's hypothesis 
would provide for. The country rocks surrounding the large ore 
bodies do not present the leached appearance which would seem neces- 
sary. 

A modification of this theory has been proposed byF. L. Clerc [^4^], 
He advocates that the ores were derived from patches of Coal Meas- 
ure shales, which are so abundant in southwestern Missouri. As in- 
strumental in affecting this result he requires a Quaternary submergence, 
during which the ores diffused through these shales were leached out 
and deposited in the underlying breccia. An objection to this propo- 
sition is that such Coal Measure pockets are by no means always asso- 
ciated with the deposits. Further, they are not readily traversed by 
waters, being, on the contrary, dense and impervious. Finally, if 
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derived from' these rocks, we should expect to find bodies of ore in the 
interi,or of the Coal Measures. 

Mr. Carl Henrich, in a recent description of the Webb City de- 
posits [S5S], refers to the bitumen of the limestones as instrumental 
in the reduction and deposition of the sulphides. 

Mr. Nason, from his observations in Missouri, is 'opposed to the 
idea that the lead and zinc ores were derived from depths [ 154, p. 6S6]. 
He states that there is no evidence of deep-seated thermal springs, and 
that all the evidence is in favor of a downward circulation of the 
waters, and of a transmission of metalliferous compounds from above 
to the lower levels. 

4. Concentration through Surface Decomposition. — This hypothesis, 
which we now formally advance, starts with the proposition that the 
metalliferous .minerals originally existed in the Archean rocks, either in 
a disseminated condition or in veins. With the decay of these early 
rocks, the minerals became diffused through later formed sediments, 
this diffusion being quite, uniform over contiguous areas. Successive 
decaying of successively formed rocks simply resulted in a transfer of 
these minerals. 

This hypothesis so far agrees with Chamberlin's, in that it recog- 
nizes the presence of minerals in the country rocks and the derivation 
of the deposits from them. It differs, however, in maintaining a con- 
dition of general diffusion, rather tban one of concentration, over cer- 
tain favored areas. Chamberlin's hypothesis of oceanic currents has 
always seemed to the writer inadequate, and too theoretical. It does 
not meet the fact of the differences in the ages of the rooks in which 
the deposits are found. His diagram exhibits the currents of Silurian 
times, while the deposits of southwest Missouri are in Lower Carbon- 
iferous rocks. 

According to our theory, the concentration is entirely secondary. 
It is, primarily, a result of great and long-continned surface decay of 
the rocks ; and, secondarily, the result of the presence pf local favor- 
able physical and chemical conditions. Important examples of such, 
we will enumerate later. 

Eecent studies of Mr. W. P. Blake in the Wisconsin area have 
led him to express views in a recent paper [ SI, p. 621] which seem to 
the writer to be leading to similar conclusions. He recognizes the 
presence of faults there, but does not seem to see that they indicate 
•a deep source for the ores. On the contrary, he regards the evidence, 
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all things considered, as favoring lateral secretion, combined with 
a descent by solution. He favors an original general dissemination of 
the ores in the masses of the strata, and " from which during decom- 
position they are drawn or leached, and finally concentrated in the 
fissures or crevices." The method of doing this he expresses in the 
following words : 

" The evidence 1b strongly in favor of the view of the long-continued decom- 
position, downward flow and re-composition of not only the ores of zinc, but of 
lead and of the pyrite, from the upper formations to the lower, as the general 
water-level of the region subsided, and as the upper formations, by long-contined 
exposure through geologic ages, were gradually decomposed in place. By such a 
process the present zinc deposits would seem to have accumulated, and to represent 
the originally diffused ores in many formations, possibly as high in the geologic 
scale as those of Missouri, or the Lower Carboniferous. This Is, however, im- 
probable, owing to the dense and impervious nature of the Intervening Hudson 
river shales." 

Faulting, Mr. Blake considers an indirect cause in localizing the 
ores. The original deposition of the sulphides from the sea, he attrib- 
utes to the decomposition of organic matter. He suggests that an 
incursion of hydro-carbons, perhaps caused by dislocations, may have 
also produced this result. The presence of the bituminous shale 
known as "oil rock" at the base of the Trenton he emphasizes as signi- 
ficant in this connection. The ore bodies often terminate with this^ 
and spread out along its upper surface. If it did not determine the 
original deposition of the ore, he concludes that it certainly had a^ 
strong secondary influence. 

With reference to the surface decay of the rocks, he makes the 
following statement of special interest in this connection : 

' 'It is a significant fact that the lead- producing region|has not been glaciated, 
while the glaciers extended over the adjoining regions. This evidence Is in favor 
of the view that the deposits have been formed by leaching downward, the un- 
glaciated area having been long exposed to atmospheric agencies and decomposi- 
tion, without removal, while the rocks were decomposed m sifo. Similar condi- 
tions prevailed iti Missouri, where, according to Dr. Jenney, the land has been 
above water from the beginning of the Carboniferous period to the present time.'' 

To place the hypothesis on a firm foundation, it is necessary, first, 
to present evidence of the truth of the fundamental proposition, that 
the metals are diffused through the country rocks. In chapter II of 
this report, we have made certain statements and have quoted certain 
results indicating the general diffusion of minute quantities of lead 
and zinc in minerals, rocks and ground waters. To bring the evidence 
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nearer home, a series of examinations of Missouri rocks were under, 
taken. These were conducted by Mr. Eobertson with great care, and 
after much preliminary experimentation;* duplicate and sometimes 
triplicate analyses were made, in order to confirm the results. Work- 
ing with such bulky samples as had to be used, a great amount of 
time and labor were necessary. The samples were mostly collected by 
the writer in person, and the analytical work was done in the Survey 
laboratory. Part of these were collected at considerable distances 
from known bodies of ore, and some are from points outside of the 
mining districts entirely. The results of this investigation are given 
in the following tables : 



METALLIFEROUS CONTENTS OF AECHEAN EOCKS. 
J. D. Robertson^ Analyst. 





Lead. 


Zinc 


Copper, 


Manganese 


Survey Nos. 




Anal. 


Gatal. 


1. Granite, GranltevUle, St. Francois Co 

2. Granite, Clearwater, Reynolds Co 

3 Porphyry, Hogan, Iron Co 


Per cent 
0,00272 
00204 

00204 
00197 

00496 
00509 

0.006S0 
0.00612 


Per cent 
00240 
00300 

oni,S9 

0,00160 

01760 
01650 

OlfiOO 
01380 


Percent. 
01040 
O.OICOO 

00240 
00290 

00400 
0.00300 

00720 
00720 


Per cent 
04890 
04960 

00574 
0(1612 

01000 
00901 

01750 
0.01820 


4fl9a 
4696 

477ff 
4776 

472ff 
4726 

ma 

4716 


1259 
4037 
1353 
1261 


4 Diabase, Skralnka, MadiBOn Co 



Notes. — No. 1 was taken at Graniteville. It is a red granite, composed of pink 
orthoclase in large quantity, transparent quartz in imperfect crystals in less 
quantity, and biotite in small crjstals in very small quantity. An analysis of the 
soluble portions of this rock, made by leaching 1000 grams ( the rock being crushed 
to ^ inch and less) with nitro-hydrochloric acid, and careful washing with ammo- 
nium tartrate, yielded : 

Lead, 0.00136%; zinc, 0.00216%; copper, 0.00176% ; manganese, 0.00197%. 

The residue, when examined untler the miscroscope, showed a mass composed 
almost wholly of quartz and feldspar, with very few crystals of biotite. 

No. 2 was taken a few miles north of Clearwater. It is similar to No, 1, but 
contains less mica. An analysis of the soluble constituents, made in the same 
manner on 100 grams of rock, gave : 

Lead, 0.00095% ; zinc, 0.00075% ; copper. 0.00080% ; manganese, 0.00013%. 

No. 3 was collected about one mile east of Hogan. It is a dark greenish rock, 
containing white crystals of plagioolase in a felsitlc ground mass. An analysis 
made by leaching 100 grams, as described, gave : 

Lead, 0.00061% ; zinc, 0.00023% ; copper, 0.00056% ; manganese, 0.00766%. 

* A description of the methods of analysis pnraned is given in Appendix B of this report . 
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An examination of the residue after leaching, showed many fragments of the 
ground mass apparently but slightly acted upon. 

No 4 was obtained at the quarry at Skrainka. It is a dark green, tough rock, 
containing considerable plagioclase ( probably oligoclase with some albite ) and 
angite in nearly equal quantities. On leaching 133,grams, the following results 
were obtained : 

Lead, 0.00500% ; zinc, 0.00304% ; copper, 0.00391% ; manganese, 0.00036%. 

The residue was composed of fragments of more or less decomposed angite 
and plagioclase, the decomposition being apparently less perfect than with any of 
the preceding specimens. 

All of these rocks showed the presence of barite, and in No. 3 a considerable 
quantity was found, many times as much as was determined in any of the lime- 
stones. The inference is that the other crystalline rocks contain large quantities 
likewise ; difficulties encountered in the analysis prevented a determination of the 
amounts in these other specimens. 



METALLIFEK0U3 COSTENTS OP SILUEIAN MAGNESIAN LlilESTONES. 
J. D. Robertson, Analyst. 



Lead. 


Zinc 


Copper. 


Per cent 
00041 
0.00061 


Per cent. 
01628 
01636 


Per cent. 
0(1206 
0. 00200 


0.00156 
0.00143 


00080 
0.00024 


00040 
0.00064 


Trace 


0.00040 
00040 


00048 
00108 


00129 
00129 


0052S 
00503 


00240 
O.OOiSB 


0.00102 
00132 


00408 
O04OO 


00056 
00192 


00136 
0.00130 


00016 
Trace 


0.00056 
0.0JO48 



Marganese 



Barium 
snlpbate. 



Survey Nos. 



Anal Gatl 



10. 



Jefferson county— 
Pruiuet mines 

Millor county— 
Kothwell diggings 

Pettis county — 
Near Smithton 

8t Francois county- 
Deslogemlne 

St Francois county— 
Hallway tunnel Valle mines 

Wright county— 
Manslield 



Per cent 
00035 
00030 

Trace. 
00049 

Trace . 



03122 
03i72 



00306 
0.00290 



Trace 



Per cent. 



0017 
0020 



0040 
0050 



0,0011 
0010 



506a 
5066 



505a 
5056 



489a 
4896 



476a 
4766 



475a 
4756 



484a 
4846 



3678 
3684 
2870 



Notes. — No. 5 was taken from a shaft at Frumet where no ore had been found. 
It is alight buff, cellular, dolomitic limestone, slightly siliceous, and contained very 
little organic matter. 

No. 6 was obtained from a prospect shaft near the old Rothwell diggings. It 
is drab in color, compact, contains a few fragments of transparent quartz, and 
some clay. 

No. 7 was taken from an outcrop near Flat creek, about 4 miles southeast of 
Smithton. It is a bufif, earthy, compact, dolomitic limestone, with considerable 
olayey residue and little or no quartz or chert, and practically no organic matter. 

No. 8 was collected from the dump of the deep shaft at the Desloge mine. 
Close examination failed to disclose any metalliferous minerals. It is a dark gray, 
compact, slightly siliceous, dolomitic limestone. It contains much clayey matter, 
but no chert and very little organic matter. 
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No. 9 was obtained from the tunrel on the M. K. & B. T. R'y. It Is a hard, 
cellular, somewhat siliceous, dolotnitic limestone, containing very little clayey 
matter and but little organic matter. It contains some white chert and a small 
quantity of pjritein a finely divided state. 

No. 10 was taken from an outcrop about half a mile south of Mansfield, and 
several miles from any known deposit of ore. it is soft, compact, earthy, dolo- 
mite, with a large amount of cliy, bat no chert or quartz or organic matter. 

In none of these or other samples of rocks analjzed were there visible quan- 
tities of metalliferous minerals. 



METALLIFEROUS CONTENTS OF LOWER CARBONIFEROUS LIMESTONES. 
/. D. Robertson, Analyst. 



Lead. 



Zinc. 



Copper 



Manganese 



Barlam 
sulphate. 



Survey Nos. 



Anal . Catal 



11. Greene connty— 

Phenix quarry 

12 . Jasper connty— 

Carthage quarry 

13. Jasper county, Joplin — 

Bluff on Turkey creek . . 

14. Jasper county, Webb City- 

Near Sucker flats 

15. Lawrence county — 

Half mile south of Aurora. 

16. Pettis county— 

Sedalla quarry 

17. Pike county — 

Louisiana quarry 



Per cent 
00061 
Trace. 

0C06S 
00018 

00084 
0.00088 
0.01027 

002«0 
00272 

O.0OB46 
00333 

Trace. 
Trace . 

00068 
0.00068 



Per cent. 
Trace 
Trace 

0.00152 
0.00160 

00128 
0U120 
0.00184 

0.00088 
00l20 

00072 
0.00080 

Trace. 
Trace. 

00248 
00265 



Per cent. 
00043 
Trace 

0D(i4S 
00048 

0. 00096 
00043 



00123 
0.00120 



00S80 
00865 



0.00012 
0,00040 



00256 
00240 



Per cent. 
Trace . 
Trace. 


Per cent. 


481o 
481 & 


00700 
00756 


0.0022 
0020 


473ffl 
47S6 


00084 
U 00084 


0.0047 
0049 


482a 

4826 

W.B.P 

483a 
4836 


00120 
0.00126 


0.0037 
0.0019 


Trace 
Trace. 


0.0012 
0.0007 


478a 
4786 


00091 
00035 


Trace. 
Trace . 


488a 
4886 


0.00209 




474a 
4746 


0.00200 









3670 



Notes.— Ho. 11 was taken from the quarry at Phenix, remote from any ore 
deposits, it is a white, coarsely crystalline limestone, quite pure, and carries but 
little organic matter. 

No. 12 was collected at the quarry of the Carthage Marble company, just 
north of Spring river. It is a nearly white, coarsely crystalline limestone, very 
pure, save that it contains a noticeable quantity of organic matter, which sepa- 
rates out, on solution In hydrochloric acid, as a black, slimy mass. 

No. 13 was taken from a bluff north of Joplin, near the point where the Girard 
branch of the St. L. & S. F. Ey. crosses Turkey creek. It is a white, coarsely 
crystalline limestone, containing a large quantity of organic matter. A different 
sample, collected by Mr. Robertson in 1890, from the same locality, was analyzed 
by Prof. W. B. Potter, of St. Louis, and the results, marked W. B. P., are given in 

tbe table . 

No. 14 was collected from an abandoned shaft south of Webb City, where no 
ore had been encountered, and where no shafts had struck ore for a considerable 
distance in every direction. It is a white, crystalline limestone, quite pure, save 
that it contains a very large amount of organic matter. 
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No. 15 was taken about half a mile south of Aurora. It Is a grayish white, 
coarsely crystalline limestone, contalaing considerable organic matter, but other- 
wise quite pure. 

No. 16 was taken from a quarry just north of Sedalia. It is light drab in 
color, contains a small amount of chert and but little organic matter. 

No . 17 was taken from the Crystal Carbonate Lime company's quarry at Louis- 
iana. It is a very pure, white, coarsely crystalline limestone, with little or no 
organic matter. 

A study of these results shows that the essential elements of the 
ore bodies in question are present in these rocks. The amounts of 
metallic lead vary from about 0.0004 to 0.007^, of metallic zinc from 
about 0.0002 to 0.018X, and of copper, manganese and barite there are 
correspondingly small amounts. The largest percentages of the metals 
appear to be in the crystalline rocks. The number of analyses is not 
sufficient to establish this definitely, but, if true, this relation is in 
harmony with the idea of the derivation of the metalliferous contents 
of the limestones from the pre-existing crystalline rocks. Were the 
metalliferous contents due to secondary impregnation from fissures, 
we should expect to find a smaller proportion in the comparatively 
impermeable crystalline rocks than in the soluble and comparatively 
porous limestones. The presence of both zinc and lead in limestone 
form Louisiana, which is north of the Missouri river and remote from 
the mining districts, supports the belief that these metals are generally 
diffused. Moreover, the contents is greater than that of some of the 
limestones from the very centers of lead and zinc mining. 

Averaging the contents of the limestone, we obtain the following 
results: 

0.001009% metallic lead=0 00117% galena tPbS). 

0.00239% metallic zinc=0. 00359% blende (Zn S), 

This is equivalent to : 

0.00198 lbs. of galena to 1 cubic foot of rock. 
' 00603 ' ' blende " " 

From this, the contents of different areas are as follows : 

87.0 pounds galena per acre 1 ft. thick. 

27.8 tons ' ' per square mile 1 ft. thick. 

13,900 tons " " ' " " 500 ft. thick. 

261.0 pounds blende per acre 1 ft. thick. 

83.6 tons " per square mile 1 ft. thick. 

41,500.0 tons " <' " " oOOft.thick. 

From these figures, we see that the metalliferous contents of 500 
ft. of limestones covering about 3 square miles is equal to our annual 
production of lead and zinc ores ; while the contents of about 70 
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square miles equals our total production of lead ore, and the contents 
of about 30 square miles, our total production of zinc ore. 

It thus appears, on this hypothesis, which does not require that 
the ores should come from the immediately adjacent wall rocks, that 
the metalliferous coatents of the country rocks are ample to supply 
the ore deposits. 

The fact that the blende and galena in the rocks are proportional 
to the present annual productions of these ores, must be regarded as 
a coincidence. Were the relation maintained in the case of the total 
productions, and were lead and zinc ores both equally abundant in 
all of the mining districts, it would be a strong confirmation of the 
hypothesis. 

The combinations in which the metals and other minerals exist in 
the rocks could not be determined with the means at hand. It is 
probable that these are carbonates, sulphates, sulphides and silicates. 
Whether one or all of these, it may be assumed that, with the general 
decay of the country rock, these minerals would be affected also, and 
would pass into solution, at least in part. A portion of such solutions 
would flow off in surface waters and streams, and would be transported 
long distances, to be emptied into some lake or lagoon, or to pass into 
the ocean. Portions would percolate downward and enter the rocks. 
Where crevices existed, or where depressions were formed, the waters 
would converge and the flow would be more abundant. Where physi- 
cal and chemical conditions were favorable, deposition of minerals 
would take place, the amounts being proportional to the strength and 
volume of the solutions. Favorable physical conditions are open cavi- 
ties, interfragmental spaces of breccias, pores in massive rocks, etc. 
Favorable chemical conditions are, principally, the presence of reduc- 
ing agents, such as organic matter, which was doubtless the main agent 
in the precipitation of the ores. 

These facts determined, and conceding that the above outlined 
processes are not only possible, but reasonable, what evidence do we 
find in the geologic history and conditions of the deposits, that such 
has been their mode of formation ? 

In answer to this question, we adduce the fact emphasized in the 
chapter on geologic history, that this region has been one of great 
and long-continued sub-aerial decay during different geological periods. 
From the beginning to the present time, many hundreds of feet of 
rock must have been removed. 
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That the Wisconsin area has had a similar history, is conJlrmation 
of the belief that this cause has been influential. The great length of 
the erosion period is referred to by Blake, and was noticed by Whit- 
ney, Strong and Chamberlin, but its full bearing upon the ore deposits 
does not seem to have been appreciated. The derivation of the de- 
posits from the whole mass of the country rock, and not simply from 
those immediately adjoining the deposits, answers an objection raised 
by Dr. Jenney to the theory of lateral secretion ; and the source of the 
magnesia of the dolomites of the southwestern Missouri ore breccias 
is thus readily explained. Further, the theory accounts for the essen- 
tially superficial nature of most of the ore bodies. This condition 
exists in Wisconsin, and is described by Whitney (see p. 139), Cham- 
berlin and Blake. It is also undoubtedly a characteristic of the Mis- 
souri deposits, though the disseminated ores of the southeast seem 
exceptions. Through the derivation of the minerals from above, we 
can explain the filling of those crevices and other cavities found in 
Missouri which diminish in size and ultimately terminate downward. 
Finally, this theory offers an explanation for the association of bulky 
deposits, like those of lead and zinc, with the comparatively soluble 
limestones, a fact observed and commented upon by all students of ore 
deposits ; the decay of these rocks in such large volumes furnishes 
correspondingly large depositsv 

These are the general conditions which are in harmony with the 
hypothesis; next to be considered are the local and special conditions. 
Do they yield additional support ? Or, putting the question in another 
way, are they readily explicable in this way ? We think so, in great 
part at least. The occurrences being local and special, however, are 
attributable to special conditions prevailing at certain times and places. 

Taking, first, the southwestern Missouri district, we have there 
great bodies of breccia impregnated with ore. These breccias fill 

• 

large spaces or " caverns " in the country rock, which have resulted 
from surface decay. The breccias are composed of residuary materials, 
associated with metalliferous and other minerals. They are in Lower 
Carboniferous limestones, and must, hence, have been formed later. 
We have already emphasized the fact that, immediately after this 
epoch, before or during the early Coal Measures, was a time of vigor- 
ous erosion. This, doubtless, affected not only the marginal Lower 
Carboniferous rocks, but the Silurian magnesian limestones of the 
interior also. With the emergence after the deposition of the Lower 
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Carboaiferous limestones, the rain-fall was probably great and drain- 
age abundant. The geologic map shows a tongue of Lower Carbon- 
iferous rocks extending from southwestern Missouri eastward into the 
Ozark area. This, probably, marks the site of a former estuary toward 
which drainage converged. Thus, a great volume of water was proba- 
bly discharged into this basin, bringing the products of decomposition 
of the magnesian limestones and of other rocks to the east. To this- 
source we attribute the maguesia which dolomized the Carboniferous 
limestone in the earlier stages of the erosion of the Jasper county 
area. After this, as the Coal Measure epoch developed, vegetation 
became dense, swamps were formed, vegetable matter began to decom- 
pose and coal beds to accumulate. 

Here, then, were furnished almost perfect conditions for the reduc- 
tion of the ores in solution. Already, great quantities of residuary 
materials had accumulated, from the decay of the Lower Carbonifer- 
ous rocks in situ. In addition, the drainage was constantly supplying 
new solutions and matter in suspension from a distance. Upon all of 
these, the organic matter acted.* Ideal physical conditions were fur- 
nished by sink-holes, caverns, etc., filled with breccia, as have been 
described. Under these circumstances, the deposition of the ore must 
have been rapid and abundant. The siliciflcation which gave rise to 
the secondary cherts of these bodies must have taken place [at the 
same time or shortly after. To the post-Lower Carboniferous or early 
Coal Measure epoch, we therefore assign the formation of the princi- 
pal deposits of southwestern Missouri. Others were doubtless formed 
at other times, and additions may have been made to these later, but 
that was the time of greatest activity. These were the special condi- 
tions of time and place which supplemented the general condition of 
surface decay in producing the deposits of the Southwestern district. 

An inference of importance to the mining interests, to be drawn 
from the above history, is that at least the large brecciated deposits 
must be confined to the depths of decompositiou of the rocks by sur- 
face waters. Also, we cannot expect to find such ore bodies in those 
Lower Carboniferous rocks that have not been subjected to surface 

* Aa bearing npon the chemistry of the process, we quote the following from Blschof : 
' 'Water satarated with carbonic acid dissolves 1-4103 of Its weight of artificial carbonate of 
alno. Salphnretof potassium precipitates from this solution white snlpbnret of zinc. If, there- 
fore, water contains alkaline or earthy sulphate, organic matter and carbonate of zinc, the condi- 
tions for the formation of zinc blende are complete " [IS, vol i, p. IB], 

G— 32 
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decay.™ So far beneath the Coal Measures as we can trace the past 
erosion of these rocks, so far may we look for the ore. Beyond this, 
they will not be found. 

The origin ^f those deposits of the Southwestern, and also of the 
Central and Southeastern districts, which occur in vertical crevices or in 
cavities of other shapes and attitudes, we ascribe to the convergent 
flow of waters which have leached surface residues and have passed 
through decomposing rocks. The cavities furnished the requisite 
physical conditions ; the chemical condition necessary was the pres- 
ence of organic matter. This probably existed in all epochs, but was 
most abundant during the Coal Measures, and this was doubtless the 
time of maximum enrichment of these deposits also. The finding of 
galena and blende within the very coal beds of outlying marginal coal 
pockets shows the influence of carbon in their deposition.* 

The distribution and character of the disseminated ores of the 
southeast are more dififloult to explain. Though they are often mined 
at considerable depths, they are also found near the surface. One of 
the principal determining causes, we think, was the original open 
structure or texture of part of the rock. This is often observable now, 
and specially characterizes ore-bearing strata. Second, a prevalence 
of organic matter in certain strata or along certain horizons, as indi- 
cated by a darker color now often seen, had doubtless influence. Fur- 
ther, the various shale beds probably limited and guided the solutions, 
as referred to in describing the Bonne Terre deposits. 

The numerous vertical crevices furnished channels for the flow 
of the solutions. The sheets of galena frequently found in these 
crevices prove that the solutions followed them. These were sufficient 
to supply the ore of higher-lying disseminated bodies. The contrac- 
tion and disappearance of the crevices with depths, make them inade- 
quate for the deep deposit such as prevail along Plat river. For these 
ores we are inclined to refer to the underlying sandstone, which is in 
close proximity, as the solution carrier. This is saturated with water, 
much of which flows directly from decomposing crystalline rocks. 
The sandstone itself contains particles and fragments of these rocks, 

• The qnestiou may suggest itself here, why, if the Coal Measure epoch was so favorable for 
the deposition of ores, are Buch not abundant within the coal area proper? Our answer to this 
is, that the conditions of the Interior of the Ozark uplift or along the margin were so conducive to 
the deposition of the ores, that little remained to be carried far from the shore line. Instances of 
the occurrence of both lead and zinc compounds in small quantities are, however, common in the 
Coal Measures; those of Miami and Linn counties, in Kansas, are the most noteworthy. 
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which must hold more or less of the metals. A downward flow of 
water toward Flat river and Bonne Terre is induced by reason of the 
slope of the Archean floor, and also probably by the Farmington anti- 
cline to the east which we have described. The water is, thus, under 
pressure sufficient for it to rise up through the limestones, and where 
suitable physical and chemical conditions are reached the deposition 
of the ore will take place. We are inclined to think that the forma- 
tion of the ore is still in progress ; the finding of galena on calcite 
crystals, already referred to ( p. 453), is evidence of this. In the south- 
east, as elsewhere, however, the Coal Measure epoch furnished pro- 
bably the most favorable conditions. Decomposing organic matter 
was doubtless introduced into the rocks through solutions. The prox- 
imity of the Illinois coal field had probably also a localizing influence. 
We have thus given in some fullness a statement of the causes 
and processes involved in the formation of these deposits. We think 
the conclusions rest upon a good foundation of facts. Still, there is 
much which it is difficult, if not impossible, to explain with our present 
knowledge. Much must be left for future investigation ; but we feel 
that this report will be serviceable in directing such. The causes con- 
trolling the localization of the deposits should be inquired into. Ad- 
ditional analyses should be made, which will permit generalization as 
to the distribution and relative quantities of the metals in the different 
rocks, and as to the combinations and conditions in which they exist ; 
careful examinations of residuary clays will furnish valuable data. Ob- 
servations should be made to detect whether ores are at present in 
process of formation, especially galena and blende. If so, why do we 
find the observed paragenesis of the minerals ? The chemistry of the 
processes of solution and deposition of the ores needs further inves- 
tigation. These are some of the problems to be attacked; others will 
suggest themselves to the careful reader and observer. 



CHAPTER XIII. 

INDUSTRY AND STATISTICS OP LEAD AND ZINC 
IN MISSOURI. 

SMELTINO AHB MANnFACTUEISG. — STATISTICS OF MINING. 

The mining of lead and zinc ores and the manufacture of the 
metals constitute a great industry in the state. A large amount of 
capital is invested, and large fortunes have been made. The history 
and development of the mining industry, and, incidentally, of the smelt- 
ing industry, have been described in previous pages, and but brief 
reference will, therefore, be made in this chapter to past events. Full 
descriptions of the mines are given in part III. Therefore, in the 
present chapter the purpose will be to give a succinct description of 
the smelting and manufacturing industries at the present time, to which 
will be added a series of statistical tables of the production of ores 
and metals to date. 

SMELTING AND MANUFACTURING. 
By J. D. Robertson. 
LEAD SMELTING. 

Lead was the first metal smelted in Missouri, possibly on account 
of the ease of the operation. The log furnace is the earliest form of 
furnace described, and this was used probably as early as 1720. After 
1798, its use began to decrease, owing to the introduction of the ash 
furnace by Moses Austin about that time; but, in some localities, it 
was still to be seen at a much later date. Thus, it was in use at Cadet, 
in Washington county, as late as 1864. 

It is very probable that the references to the reverberatory fur- 
nace in southeastern Missouri in early times apply to the ash furnace, 
which was formerly used in connection with the log furnace, but grad- 
ually died out. 
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The Scotch hearth, perhaps in use before 1819, but certainly intro- 
duced about 1S36, in Washington county, did not come into general 
use until a somewhat later time. Such are still in operation at several 
localities, but many have been replaced by air furnaces. 

The earliest reference to the air or Drummond furnace is in Swal- 
low's report of 1855, which states that Geo. W. Mosely erected one in 
Newton county in about 1850. After this, they gradually spread to 
central and southeastern Missouri. In 1873-1876 there were quite a 
number in operation, particularly in central Missouri, but of late years 
most of these have been abandoned. 

The Flintshire furnace has never been extensively used in this 
state. Two furnaces of this type were built in Granby about 1874, 
and were run for several years. One was built at the Frumet mine 
about 1870, and about 1875 two or three were erected at the Desloge 
works at Bonne Terre. The Frumet furnace was run for some years, 
and was considered quite successful. Those at the Desloge works 
were finally abandoned in 1883, after some experimenting in connec- 
tion with the cupola furnace. The Desloge Consolidated company of 
Desloge have erected two Flintshires within the last few years. 

The first cupola or stack furnace was erected at Mine La Motte 
in 1870, and one was built by the St. Joseph Lead company at Bonne 
Terre in 1874. The Desloge company erected theirs in 1880, and the 
Doe Eun company theirs in 1887. The Desloge works were destroyed 
by fire in 1886, and the property was purchased by the St. Joseph Lead 
company. The furnace was not rebuilt. 

The Air Furnace — This furnace is still used in southeastern 
Missouri at a number of points, and to some extent in central Missouri. 
The form of the furnace is described in chapter VI. The practice is 
substantially the same as given in considerable detail by Prof. Williams 
in his report of 1877, so but little need be said here. The furnaces are 
usually built of stone, with a brick tiling, and have the following gen- 
eral dimensions : 

Length of hearth 9 ft. Length of grate 5 ft. 6 ins. 

Breadth" *' 3" Breadth of " 2 " 6 ins. 

Area of hearth to that of grate as 2 to 1. 

The usual charge is J 500 pounds of ore. This is generally worked 
oiT in eight hours with the aid of two men. The slag, which carries 
from 40 to 55 per cent of metallic lead, is rarely re-treated, but is gen- 
erally thrown away. Wood is the only fuel used, about a cord to the 
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ton of ore being an average consumption. The fact that weights are 
generally estimated, and that moisture is never considered, renders it 
practically impossible to arrive at any accurate figure concerning the 
yield of metal and the cost of smelting by this process. It is esti- 
mated, however, that the average yield is between 80 and 90 per cent, 
although with careful workmen it may be considerably less. 

The following list comprises all of the furnaces of this kind now 
in operation in the state; many of these, however, are only run at 
intervals. 

LIST OF AIB FURNACES IN MISSOURI. 

Cole county, Woodworth, J. D.; J mile east of Enori. 

Franklin county, Bartle, J. N.; St. Clair. 

Miller county. Miller Co. M. and S. Co.; 7 miles north of Tusoumbia. 

St. Francois county, Taylor, W. R.; Taylor place. 

Washington county, Flynn, J. & M. M.; Kichwoods. 

" Higglnbothom.Z. T.; Fertile. 

" Long, James ; Potosi. 

" Long, William; Potosi. 

" Moran, Chas.; Rich woods. 

" Palmer Lead Co ; Palmer. 

" Shibboleth Lead Co.; Cadet. 

' ' Union M. and S. Co.; Old Mines. 

" White, Mrs. L. J.; Old Mines. 

At Desloge, about five miles south of Bonne Terre, on the B. T. 

6 M. E. railway, the Desloge Consolidated Lead company have 
recently erected two Flintshire furnaces and two modified Plintshires. 

The Scotch Hearth — The original form of the Scotch hearth 
was a rectangular well, with back and sides built of stones dressed to 
make cubes. These were afterward replaced by cast-iron cubes, about 

7 ins. on the sides, the use of which preserved the furnace for a much 
longer time, as the lead oxide had no perceptible effect on the iron lin- 
ing, while it corroded the stone very rapidly. This solid iron lining 
gave place later to a hollow iron jacket, as described in chapter VI 
through which water was circulated, giving a furnace that could be 
used continuously without becoming too hot. It seems, however, that 
the continuous use of this furnace is not always desirable, and, under 
such circumstances, the additional first cost of the hollow casting and 
the expense of circulating water through it is unnecessary, and conse- 
quently, in some places, a return to the solid iron back has been made. 

The following are the only furnaces of this type that are now in 
operation : 
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Gfranby Mining and Smelting Company, Gtranby, Newton County. — This company has 
three Scotch hearths of the American water-back type. The lead well is 28 by 24 
ins., and 14 ins. deep. They mine the ore on their own lands and jig it in a steam 
plant ; the cleaned galena is smelted by them, while nearly all the carbonate ore is 
sold . The charge is 7000 lbs. of ore, and it is worked ofif in eight hours . The blast 
is supplied by a Sturtevant blower. The slag is resmelted in a slag hearth. 

Serage ^ Case, Gh-and Falls, Newton County . — This company has two hearths lo- 
cated at Grand Falls on Shoal creek, six miles south of Joplin. The furnaces are 
water- backed, and the well is abont 20 or 30 ins. The charge is 3500 pounds of 
washed ore to each furnace, and is worked off in seven hours. The blast is fur- 
nished by a Root blower. The stacks are connected with a brick flue, about 500 
ft. in length, in which particles carried off mechanically are deposited They 
also have a small slag hearth where the slag is re-treated when a sufflcient quantity 
has accumulated. They jig all their ore by hand at present, but intend to put in 
a steam plant for this purpose, and likewise increase their smelting plant. 

TheValle Mining Company, Valle Mines, St. Francois County. — This company has been 
in operation since 1823. Log and ash furnaces were used until about 1850, when 
the Scotch hearth was introduced. At first, two Scotch hearths and one slag- 
hearth were built ; but subsequently, the latter was altered to a Scotch hearth. 
The ore consists mainly of galena, of which considerable clean " block mineral" 
is mined, but also a large quantity of "wash ore," or galena with attached gangue 
of barlte rock. Some zincore, mainly smithsonite, is also mined. This is picked, 
calcined and shipped to Carondelet. The " wash ore " is first heated in a rever- 
beratory furnace at a light heat to decrepitate the barite, which then separates 
readily. The ore is then jigged by hand and the clean product goes to the Scotch 
hearth . 

There are three of these hearths, of solid cast-iron " stones" or blocks, 7 ins. 
on a side. The well is 16 ins. square by 12 ins. deep. One tuyere, 1\ ins. in diame- 
ter, furnishes the blast. The charge consists of 3500 lbs. of cleaned or block 
mineral, which is worked off in about seven hours, one smelter and a helper being 
employed on each furnace. The fuel used is charcoal and small billets of wood, 
about 5 bushels of the former and -^-^ cord of the latter being used on each furnace 
per day. The yield of lead is said to be 75 per cent. The blast for the three fur- 
naces is furnished by a No. 12 Sturtevant fan, using one cord of wood per shift. 
Three men are employed to crush the ore for the furnaces. The furnaces are run 
early in the morning, so that the charge may be completed before the heat of the 
day. The slag, which carries about 45 to 50 per cent of lead, is sold to the St. 
Joseph company or to the St. Louis Smelting and Refining company. The brand 
of lead made is known as "Rozier." 

Bugg,J. P. andR. M.,Potosi, Washington Co.— These parties have one Scotch 
hearth with solid iron lining. They smelt the ore mined on the McArthur Bros, 
land. This ore carries considerable barite, and is dressed by hand to about 65 per 
cent. The charge is 3500 lbs., and is worked off in seven hours. The furnace is 
only operated during a part of the time. 

The Picker Lead Company.— The works of this company have been quite fully de- 
described on p. 207, so that only brief reference need be made to them here. They 
introduce an entirely new idea into the smelting of lead, namely : the taking advan- 
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tage of the fact that the Scotch hearth, when forced, will volatilize a considerable 
portion of the lead, especially if the blast be heated. The volatilized product, 
when properly purified, makes an excellent white paint. This company produced 
in 1892, 3220 tons of sublimed whitelead. and 11,690 tons of piglead. 

The Cupola Furnace. — The cupola or stack furnace was first 
erected at Mine La Motte, and we will begin by describing the works 
of that company. 

Mine La Motie Company, Madison Co.— The ore from the mine, after being care- 
fully picked, goes to the dressing works, where it is concentrated from 10 or 12 
percent to about 70 or 72 percent. The concentrates are then taken to the roasting 
furnace. These, of which there are three, are of the Freiberg pattern, 66 ft. in 
length and 12 ft. in breadth. Their capacity is about 15,500 lbs. each. Toward the 
end of the roasting, about 100 lbs of sand are added to each charge, and after the ore 
has become rather pasty, it is drawn. It is then charged Into the cupola furnace 
with proper proportions of iron ore and limestone, and some roasted matte. The 
resultant products are pig lead, matte and slag. The ore contains a small amount 
of nickel and cobalt, which collects in the matte. This matte is roasted in kilns 
and recharged into the cupola, with succeeding charges of ore, and thus the nickel 
and cobalt are conbentrated in it. It is then smelted in a smaller cupola furnace 
with an iron speiss, purchased for that purpose ; the resultant speiss, containing 
about 18 percent of nickel and eobalt, is packed in barrels and shipped to Hamburg 
for further treatment. 

The larger cupola furnace is circular, and is 45 ins. in diameter at tuyeres. It 
is provided with steel water-jackets, which have openings for five tuyeres. The 
shaft is of brick held in place by an iron plate \ inch thick. The crucible is 42 ins. 
in length and 43 ins. in diameter. The bosh extends from th". top of the crucible 
to the ring plate, a distance of 6J ft. The total length of the furnace is 42 ft. The 
blast is furnished by a 40-horse-power engine, made by Naglok, Philadelphia ; cyl- 
inder 8 ft. in diameter, with a 12-ft. stroke. The yield of this furnace in 24 hours, 
under normal conditions, is about 450 pigs, weighing about 82 lbs. each. 

The "work" lead from the furnace is refined by melting in a large, hemispher- 
ical kettle, 6 ft. in diameter, which holds about 460 pigs. The lead is melted gradu- 
ally, and is kept at a rather high temperature while the poling goes on, so that, 
being quite liquid, the impurities may more readily rise to the surface. 1 he poling 
is accomplished by the admission of a jet of steam into the kettle, near the bottom, 
which agitates the contents and causes the foreign matter to rise to the surface and 
become oxidized. Some lead is also oxidized at the same time, and the 'drosB," as 
the skimmings are termed, is charged into the cupola furnace in small quantities 
with the charge. The lead is tapped, by means of a siphon, from near the bottom 
of the kettle, into the moulds, which are set on a circular revolving carriage. The 
contents of the kettle are cooled down as soon as possible when the lead is cast. 
These works produced 2500 tons of pig lead in 1893. 

The St. Joseph Lead Co.— This company have their mine and mill at Bonne Terre, 
and also roast their ores there, while the remainder of their smelting plant is located 
at Herculaneum, about thirty miles north, on the Mississippi river. The ore is not 
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picked before milling, so that the average lead contents of the roek as it goes to the 
mill is not more than 6 or 8 per cent. 

There are ten roasting furnaces at Bonne Terre, each 65 /t. long and 13 ft. 
wide ; they are of the same general type as those in use at Mine La Motte. £ash 
one has a capacity of about 10,000 pounds of ore per day. The ore, when roasted, 
is shipped to Herculaneum, and there reduced in cupola furnaces. There are four 
of this type at Herculaneum, three of which are in constant operation. They are 
circular in cross-section, about 40 ft.jhigti and 50 inches in diameter at the tuyeres. 
They are provided with steel water-jackets. The bosh extends from the top of the 
crucible to the ring plate, as in the Mine La Motte furnace. The smelting opera- 
tion is carried on in a similar manner, except that the matte, while roasted and 
recharged to save iron flux, is not saved and re-run for the nickel it may contain , 
the management declaring that the amounts of these metals are too small to pay 
expenses. Mill cinder is generally used for iron flux, instead of iron ores ; this 
decreases the capacity of the furnace somewhat, by introducing a quantity of inert 
material that must be slagged ofl'. The total output of these furnaces is between 
800 and 1000 pigs per day, or about 38 tons of lead. The '• work " lead is refined 
in a furnace much resembling a softening furnace. It is a small reverberatory, in 
which the lead is melted and poled with greenwood. The "dross" is skimmed 
ofi and the lead cast into a line of moulds, working on a rack and pinion. 

The Doe Run Lead Co. — This company was organized in 1886. The ore is simi- 
lar to that mined at Bonne Terre, and is treated in a similar way. Formerly, their 
ore was smelted at Doe Run, but, about a year or ao ago, arrangements were made 
with the St. Joseph Lead company whereby the ore roasted at Doe Run is reduced 
in the furnaces at Herculaneum. 

The St. Louis Smelting and Refining Works. — This company, situated at Chelten- 
ham, a few miles west of 8t. Louis, has three cupola furnaces. Most of its supply 
of ores comes from the silver districts o( the western states, and, though some of 
the ores mined within the state are mixed with these to facilitate the reduction, 
the quantity is not sufficient for the process to claim special consideration here ; 
the outlines have already been given in chapter VI. A considerable quantity of the 
lead ores and slags produced in this state finds its way to the silver-lead smelters 
of St. Louis, Kansas City and Chicago. 

Yields and Costs of Processes — It will be noted by glancing 
over the subjoined table that the production of lead in this state is, 
with the one exception of the Picher company, pretty well limited to 
the cupola furnace. 

AVERAGE ANNUAL PRODUCTION OF LEAD BY VARIOUS PROCESSES. 

Air furnace 1,500 tons per year. 

Seotohhearth 1,000 " 

Picher Lead works • 11,700 " " 

Cupola furnace 150,000 " " 

This is not due to the lower cost of the last process, since figures 
indicate that it is quite as costly, if not more so than the others. The 
main reason is the necessity of pure and rich ores in the other pro- 
cesses. 
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The exact cost of smelting lead ores is very hard to ascertain. 
More particularly is this the case with the reverberatory and hearth 
processes, since, in these, the weighing out of the charge is very crude 
and is not checked in any way ; no account is taken of moisture, and, 
often, the weigher errs on the side of generosity toward the smelter, 
who is obliged to make a certain turn-in or be docked in his pay. Thus, 
the cost per ton of ore smelted, or the yield of the ore, cannot be 
sarisfactorily ascertained. The following figures, derived from informa- 
tion collected by Mr. Thacher and from the writer's notes, give a gen- 
eral idea of the cost of smelting. 

COST OP OPERATING THE AIR FURNACE PER SHIFT. 

Charge, 1500 tons cleaned ore; yield, 1200 lbs. lead, or 80 per cent. 



1 smelter . $1 50 

1 helper 1 30 



^ roustabout 55 

J cord wood $1 50 

Total 4 85 



$6.27 per ton ore; |7. 83 per ton lead. 



COST OF OPERATING SCOTCH HEARTH PER SHIFT . 

Charge, 3500 lbs. ore ; yield, 2500 lbs. lead. 



1 smelter $2 60 

1 helper.. 2 00 

1 engineer 2 50 

1 roustabout 1 00 



1 cord wood $2 00 

5 bus charcoal 40 

wood billets 40 

Total 10 50 



$7.88 per ton of ore ; $9.80 per ton of lead. 

The cost of smelting in the cupola furnace has been condensed, 
on account of the large number of items, to the cost per ton. 

COST OF SMELTING IN CtTPOLA FURNACE PER TON. 

Ores are concentrates similar to those produced in southeastern Missouri, 
averaging 70 per cent metallic lead ; loss assumed at 10 per cent. 



Boasting ore $2 60 

Roasting matte 44 

Smelting in cupola 176 

Refining 20 

Coke 90 



Cinder....) f 99 

I Flux i 

Iron ore. . . J ( 08 

Wood 1 48 

Repairs and supplies 1 18 

Total 9 61 



$9.61 per ton of ore ; $15.23 per ton of lead. 
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ZINC SMELTING. 

It will be seen by referring to the list of zinc-smelting establish- 
ments in the TJnited States, that those located in Illinois, Missouri and 
Kansas produced altogether in 1893, 65,597 tons of spelter, out of the 
total production of 76,255 tons. As the Wisconsin-Iowa mining dis- 
trict produced very lightly, by far the larger portion of ore which sup- 
plied the smelters of these three states came from Missouri ( including 
the Galena camp in southeastern Kansas). This being the case, we 
shall include here a brief reference to various works outside of the 
State which subsist to a great extent on Missouri ores, as well as to 
those within the state boundaries. The process used is almost identi- 
cal in every case with that described on pages 230-235, of chapter VI ; 
thus only the special features of each establishment as ill be considered. 

Illinois. 

The Matthiessen and Hegeler Zine company's works at La Salle are the largest in 
this state, as well as In the whole country. This company operates four large 
double furnaces, with a total of 2750 retorts. The furnaces are fired by gas made in 
producers, from coal mined by the company within the grounds of the smelting 
works. The blende is roasted and the gases evolved are converted into sulphuric 
acid, the company manufacturing about 45 tons of 66° acid per day. They produce 
about 13,000 tons of spelter annually. 

The Illinois Zinc company''s plant at Peru is another very large one. They have 
some 10 or 12 furnaces which are fired by gas as at La Salle, and produce about 10,000 
tons of metal per year. 

The Gollinmille Zinc company, Collinsville, has four blocks of f WO furnaces each, 
all Belgian and fired directly. The total number of retorts is 1024, and their annual 
production is about 4000 tons of spelter. This company is using the Brown Horse- 
shoe furnace described on p. 232, to loast their ores, and say that it is doing excel- 
lent work. 

The Wtnona Spelter company, Wenona, have four Belgian furnaces, with 112 re- 
torts each. They have been shut down since Sept. 1892. Their annual product 
was about 1500 tons. 

Missouri. 

The Glendale Zinc company , in the southern part of St. Louis, operates nine 
blocks of eighteen Belgian furnaces, with a total of 2070 retorts; they produce 
about 7000 tons of spelter annually. This company is putting in one of the Brown 
Horse-shoe furnaces for roasting. They formerly used the two-hearth reverbera- 

tory furnace. 

The Empire Zinc company, Joplin.—ThU company uses the two-hearth furnace 
for roasting. They mine and dress the ore themselves, and are able, consequently, 
to keep it quite uniform in zinc contents. They have six furnaces of the Belgian 
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type, aggregating 614 retorts. These furnaces are fired directly. The output of 
the company is about 2900 tons per year. 

H. Lanyon S; Company, NevaUa.—A. four-hearth roaster is in use here, which is 
built over the Belgian furnace, and utilizes the heated gases to roast the ore, thus 
effecting quite a saving. The Belgian furnaces, of which there are ten, are fired 
directly. They have a total of 1120 retorts, and produce about 4000 tons of spelter 
annually. 

The Rich Hill Mining and Smelting Company, Rich Hill.— This company has four 
Belgian furnaces, fired directly, with 480 retorts, and one double gas furnace with 
288 retorts, giving a total of 768 retorts. The retorts in the gas furnace are longer 
than those in the other furnaces, and thus the capacity is greater. The works 
produce about 3000 tons of spelter annually. 

Kansas. 

The Pitishurg and St Louis Company, PiWsSur^.— These zinc furnaces were erected 
in 1881. The five-hearth roasters are used, and are considered better than those 
with the two hearths. There are four double blocks, or eight Belgian furnaces, 
fired directly, with a total of 898 retorts. They produce about 3000 tons of spelter 
annually. 

S. H. Lanyon ^ Bro., Pittsburg. — This company has three blocks or six Belgian 
furnaces with 112 retorts each, making a total of 672 retorts. They produce about 
2500 tons of zinc. 

Robert Lanyon ^ Company, Pittsburg. — Ten furnaces are operated by this com- 
pany, which are rather smaller than the usual Belgian furnace. They have 96 
retorts each, or a total of 960 retorts. They produce about 3500 tons of zinc 
annually. 

W. S; J- Lanyon, Pittsburg. — These gentlemen operate three blocks or six Bel- 
gian furnaces, containing in all 672 retorts. Their output is about 2500 tons. 

The Granby M. ^ S. Company, Pittsburg. — This company mines its ore at G-ranby 
and Joplin, in Missouri, and ships it to the works here for treatment. The output 
is about 2500 tons. 

The Cherokee Zinc Com,pany, Pittsburg and Weir City. — Six blocks, or 12 Belgian 
furnaces, are operated by this company at Pittsburg, with 1,344 retorts ; and seven 
blocks, or 14 furnaces, at Weir City with 1568 retorts, thus giving a total of 2912 
retorts. The average output from the two works is about 7000 tons of spelter 
annually. 

The Oirard Zinc Company, ffirard.— Operate 12 furnaces with 112 retorts. Their 
annual output is about 5000 tons of zinc. 

Notes. — It has been estimated that the manufacturing of one ton 
of metallic zinc requires about 3 tons of ore, 6 tons of coal and 700 
lbs. of fire-brick and clay. It may be readily seen, therefore, that it 
is important that the smelting establishment be contiguous to coal 
fields, and on competing lines of railway. The system of tiring the fur- 
nace by producer gas, and the use of the regenerative system, have 
been referred to. It may be mentioned here, however, that the use of 
this system of firing has not been found economical in the regions of 
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extensive coal mining immediately contiguous to St. Louis, or in those 
of southwestern Missouri and southeastern Kansas. In these regions, 
a large supply of very cheap slack is available, which is long flaming 
and well adapted to direct firing, while for producers, a better quality 
and more expensive coal is necessary. The practice of utilizing the 
gases from the roasting of the blende for the manufacture of sulpar- 
ous or sulphuric acids, has not been followed in this country, except 
to a limited extent. It is probable that in small plants it would not be 
profitable, but where the amount of ore treated is sufiicient to justify 
the expense of erecting acid chambers, a sensible reduction in the cost 
of production of metal, is noticeable. 

LEAD AND ZINO MANUFACTURING INDUSTEIBS. 

The manufacturing enterprises of Missouri, so far as lead and 
zinc are concerned, are not in proportion to the mining and smelting 
industries. 

Lead. — By far the most important manufactured product of lead 
is white lead. There are four large companies located in St. Louis 
who make this substance, namely : The Collier White Lead company, 
the St. Louis Lead and Oil company, the Missouri White Lead com- 
pany and the Southern White Lead company. These companies use 
desilverized lead for corroding. The process in all the factories is 
substantially as described in chapter VI. 

The total output of white lead in St. Louis amounts to about 
18,000 or 20,000 tons annually. In addition to this, there is also made 
by these companies every year, about 900 or 1200 tons of litharge and 
red lead. 

The Picher Lead company of Joplin, as previously referred to, 
manufactures about 3200 tons of sublimed white lead annually. 

The manufacture of sheet-lead and pipe is also an important item. 
The process of manufacture is very simple, consisting, in the case of 
sheet, simply of casting the metal into a heavy slab, three or four 
inches in thickness, and of rolling it until the desired thinne&s is ob- 
tained. Pipe is made by pressing the nearly solidified lead through a 
hole in the end of a cylinder by hydraulic pressure. The hole has a core 
or die in the center, which fixes the internal diameter of the pipe. 
Sheet and pipe-lead are manufactured by a number of companies in 
St. Louis, among which may be mentioned the Collier White Lead 
company, the Missouri White Lead company, the Southern White 
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Lead company, L. M. Ramsey & Company, N. O. Nelson, as well as 
several other smaller establishments. About 7000 tons metal are con- 
sumed annually. 

Shot is manufactured by two companies in St. Louis, and is not 
made in any other locality in the state. These companies, the Collier 
Shot Tower works and the St. Louis Shot Tower works, mauufacture 
annually about 3500 tons of shot, which is about 40 per cent of the 
annual production of the United States. The process of manufacture 
is not complicated, and has been described on a previous page. 

Besides these more important products of lead, many of the large 
machinery and supply companies make various articles, such as gaskets, 
sash weights, glaziers' lead, etc. Some lead is used in the manufacture 
of type metal, but, owing to the amount of old metal used, the con- 
sumption of fresh lead is hard to ascertain. There is also a small 
amount of lead used for the manufacture of babbit metal. 

Zinc The manufacture and consumption of zinc in this state is 

not large. The main uses are for galvanizing sheet and cast iron, and 
barbed wire. 

There are two companies in St. Louis engaged in the manufacture 
of galvanized iron, namely: the St. Louis Stamping company and the 
Bannantine Galvanized Iron Manufacturing company. The process 
consists in thoroughly cleansing the sheet-iron article which is to be 
coated, by immersing first in dilute sulphuric acid, then in dilute muriatic 
acid, then in clear water. It is next dried thoroughly and immersed in 
a bath of molten ziac, after which it is cooled rapidly and is finished off. 

The first mentioned company manufactures galvanzied sheet iron, 
and also coal-hods, wash tubs, water-buckets, well buckets, etc. This 
company produces annually about 2500 tons of galvanized sheet iron, 
12,000 dozen coal-hods, 7000 dozen wash-tubs, and varying numbers of 
other articles. About 450 tons of zinc are thus consumed each year. 

The Bannantine Galvanized Iron Manufacturing company produce 
mainly galvanized sheet iron, although they make some galvanized 
architectural castings. They make about 2200 tons of galvanized sheet 
annually, and use about 400 tons of zinc. 

Barbed wire is covered with a coating of zinc, much in the same 
way that the sheet metal is treated. It is manufactured by the Con- 
tinental Wire company and the Consolidated Wire company, both of 
St. Louis. They manufacture about 15,000 tons of barbed wire annu- 
ally, and consume about 450 tons of zinc. 
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Brass is manufactured to some extent in this state, but it is gen- 
erally made in small quantities by innumerable small machinists and 
manufacturers. On this account, it is impracticable to give a full list of 
brass manufacturers. In St. Louis, brass is made for plumbers' fittings, 
engine castings and electrical fittings, by L. M. Rutnsey & Company, 
Rumsey & Sikemeyer, N. O. Nelson, Moore, Jones & Company, Hoyt 
Metal company, Belleville Brass works, Western Brass Manufacturing 
company, M. M. Buck and many other smaller companies. These com- 
panies each use between 25 and 75 tons of zinc annually. 



STATISTICS OF MINING. 

By Arthur Winslow. 

It would be of great value, could we present complete figures of 
productions of all the mines in the state; but this is unfortunately im- 
possible. In fact, so poorly has the gathering and preserving of the 
necessary data been cared for in the past, that not only of no one 
deposit in the state can complete and accurate figures of its output be 
presented, but of comparatively few can even an approximately full 
statement be made. For a few recent years we have quite exact fig- 
ures relating to Diost of the mines, and of a few mines we have figures 
applying to most of the years of their operations ; but it was recog- 
nized from the start as altogether out of the question to prepare tables 
of the productions of all of the mines. Effort has, therefore, been 
confined to an attempt to give : 1) an estimate of the total productions 
of each county during successive periods since the time when mining 
first began within its borders ; and 2) a statement, in tabular form, of 
the total productions of the whole state during similar successive 
periods or years. 

County Productions. — The county statements which are presented, 
as can be gathered by accompanying notes, are of very variable value ; 
some deserve to rank as close approximations ; others, especially of the 
small-producing counties, are to be considered as surmises. Some dis- 
play of the distribution of productions seems, however, to be called 
for, and we have made the effort in recognition of this call. Had time 
permitted, these statements might have been perfected in many details, 
but we doubt whether available records exist from which the general 
results could be much improved upon. In any case, the facts here pre- 
sented may at least serve as a basis for others to build on. 

In preparing the tables, use has been made of all facts heretofore 
published, as well as of all statistics collected by the Geological 
Survey. Details that have already been published in generally acces- 
sible volumes, are not generally reproduced here ; but such as appear 
are principally the results of original inquiry, or exist in reports and 
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circulars of private or of a very limited distribution. In describing 
the counties the alphabetical order will be followed. 

Prices of Lead and Zinc — In addition to the tonnages given in the 
following tables, it will be noticed that the values of the productions 
are also included. For determining these values, prices prevailing 
during the several periods have been used, so far as they could be 
ascertained; inasmuch as it was out of the question to obtain the 
exact receipts from the sales of metals or ores. 

In 1804, Austin states that lead was worth 5 cts. per pound. As 
the conditions of the western county were somewhat similar during 
the preceding century, and for lack of better information, this value is 
applied to the productions up to the year 1800, and for the first 10 years 
after that date. In 1819, Schoolcraft states that the metal was worth 
4 cts. per pound at the smelters. In 1824, a report in the American 
State Papers states that the price of lead rose from 4 cts. to 61 cts., 
and that in 1825 it was 6^ cts. per pound. For the years 1844 to 1873, 
the following table shows the prices of lead in St. Louis as given by 
Mr. Cobb [ 32-p. 68S ] : 

PEICE IN CENTS PER POUND OP MISSOURI LEAD AT ST. LOUIS, 1844 TO 1873. 



Tear. 

1844., 

1845., 

1846., 

1847. 

1848. 



Price. 
. 3. 02 J 
. 3.30J 
. 3.42J 
. 3.71 
. 3.68 



1849. 
1850. 
1851. 
1852. 
1863. 
1854. 
1855. 
1856. 
1857. 
1858. 



4.07 

4.60 

4, 28 J 

4.35 

5.98 

6.19 

5.74J 

6.22 

e.ooj 

5.20 



Tear. Price, 

1859 5.25 

1860 5.25 

1861 5.25 

1862 6.50 

1863 8.62J 

1864 12.80 

1865 10.00 

1866 10.00 

1867 9.00 

1868 9.00 

1869 8.75 

1870 7.25 

1871 7.00 

1872 C.87J 

1873 6.87J 



Gt-3i 
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For the years 1874: to Nov. 1894, inclusive, we present the follow- 
ing table, prepared from information furnished by Mr. Geo. H. Morgan, 
secretary of the Merchants' Exchange, St. Louis : 



TABLE OF AVERAGE MONTHLY AND -XBAELY PRICES OF LEAD IN CENTS PER POUND 

IN ST. LOUIS-1874 TO 1894. 



Jan. 


Feb 


Mar. 


Apr 


May 


Jline 


Jnly 


Ang. 


Sept. 


Oct 


Nov 


Dec. 


6 60 


7 10 


6 75 


6 50 


6 60 


6 00 


6 06 


6 20 


6 00 


6 25 


6 55 


6 60 


6 65 


6 70 


6 50 


6 35 


6 30 


6 60 


6 60 


6 75 


6 90 


7 CO 


7 00 


7 00 


6 95 


6 85 


7 00 


7 00 


7 00 


7 00 


6 90 


6 66 


6 60 


6 00 


5 75 


5 75 


5 75 


6 00 


6 25 


6 15 


5 75 


5 35 


6 15 


4 75 


4 36 


4 05 


4 16 


4 10 


SS5 


3 65 


3 50 


3 60 


3 40 


2 85 


3 16 


3 25 


3 35 


3 25 


3 40 


3 75 


3 95 


4 25 


3 60 


3 46 


2 95 


8 46 


3 90 


3 85 


3 75 


4 60 


5 40 


5 60 


6 65 


5 75 


5 36 


6 25 


4 35 


4 15 


4 20 


4 50 


4 60 


4 60 


4 45 


4 30 


4 35 


4 60 


4 45 


i 35 


4 50 


4 25 


6 56 


5 00 


5 20 


6 05 


3 75 


i 85 


4 80 


5 05 


4 66 


4 76 


i 46 


4 50 


4 76 


4 76 


4 75 


4 65 


4 60 


4 26 


4 25 


4 25 


4 20 


4 20 


4 15 


4 10 


■4 16 


4 00 


4 05 


3 05 


3 66 


3 30 


3 65 


3 60 


3 80 


3 65 


3 50 


3 40 


3 36 


3 40 


3 45 


3 55 


3 36 


3 35 


3 50 


3 60 


3 60 


3 45 


3 45 


3 60 


3 9? 


4 05 


4 15 


4 05 


4 10 


4 30 


i 35 


4 66 


4 76 


4 60 


4 60 


4 60 


4 (5 


4 60 


4 46 


4 65 


4 20 


4 05 


4 n 


4 20 


4 25 


4 05 


4 30 


4 40 


4 60 


4 47 


4 25 


4 10 


4 25 


4 60 


4 65 


4 70 


4 EO 


4 65 


3 80 


3 80 


3 75 


4 06 


4 86 


4 30 


3 45 


3 60 


3 50 


3 46 


3 40 


3 40 


3 60 


3 80 


3 75 


3 ee 


3 75 


3 60 


3 60 


3 60 


3 60 


3 60 


3 75 


3 75 


3 65 


4 25 


4 30 


4 50 


4 86 


5 20 


4 70 


4 06 


4 20 


4 10 


4 10 


3 95 


4 10 


4 25 


4 25 


4 30 


4 30 


4 15 


4 00 


4 06 


3 90 


3 95 


3 95 


4 06 


4 05 


4 00 


4 00 


3 95 


3 85 


3 75 


3 60 


3 60 


3 60 


3 70 


3 70 


3 90 


3 80 


3 60 


3 25 


3 05 


3 55 


3 25 


3 20 


3 10 


3 00 


3 05 


3 10 


3 20 


3 15 


3 10 


3 20 


3 25 


3 00 


.... 










1874 

1875 

1876 

1877. 

1878. 

1879 

1880 

1881. 

1882. 

i883 

1884 , 

1885., 

1886 , 

1887.. 

1888 . 

J889.. 

1890 . 

1891 . . 

1892 . 

1893.. 

1894.. 



6 34 
6 70 
6 60 
5 16 

3 40 

4 00 
4 75 
4 10 
4 70 
4 00 
3 60 

3 80 

4 50 

4 30 

5 00 

3 60 

4 20 
4 16 
3 90 
3 60 



The spelter made from Missouri ores is controlled by New York 
prices, and for these we refer to the table in chapter VI, p. 260. 

Prices of Ores — The values of the ores given in the tables are in- 
tended to be at the mines Brackenridge, writing in 1811, states that 
the ore delivered at the pit sold for from |20 to $25 per 1000 pounds 
[28, p. 149]. In 1819, Schoolcraft states that the miner got $40 per 
ton for lead ore at the smelter.* The Land Office reports of 1825 
state that the miner received 800 pounds of lead for one ton of ore, 
which, at the average price of 5 cts. per pound for lead, was equiva- 

*As the fnrnaoes at this time were in close proximity to the mines, this is practically the 
■value at the mine. 
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lent to $40 per ton of ore. Hodge, writing in 1842, implies that the 
price of lead ore in Missouri was $36 per ton. The low price of lead 
about this time accounts for this diminution in value of the ore. In 1854, 
Swallow writes that the ores of southwestern Missouri were worth 
about $40 per ton ; but, in 1858, he notes the Granby lead ore as sell- 
ing for $32 per ton ; but this was probably largely carbonate. For the 
years 1860 to 1870 we have obtained no figures of the prices of ore, 
but it must have risen along with the rise of the price of the metal, 
and, similarly, between the years 1870 and 1880 the two must have 
fallen together. The Tenth Census places the average value of lead 
ore for the whole state in 1880 at $52. The Eleventh Census gives the 
average value for 1889 as about $35. 

Zinc ores, according to notes furnished us by Mr. H. Engelmann, 
secretary of the Matthiessen & Hegeler Zinc Co., wete bought in the 
fall of 1873 at about $8 per ton of blende, delivered on the cars at 
Baxter Springs. The price soon advanced to $10, $11 and $14. After 
this the following prices were paid on an average : 

In May, 1879 $12 00 

" 1880 15 00 

" 1881 15 25 

In Jan . 1886 (about) 21 00 

In 1888 (for several months, about) 27 00 

The average value given by the Census for 1880 was $18, 
During the years 1889 to 1893 inclusive, quite complete figures of 
receipts from sales of ores in different counties have been collected by 
the state mine inspector. From his returns we have compiled the 
table on the next page. In addition to giving the prices for these 
several years, this table will also enable one to establish a general 
ratio between the values of the ores mined in the different counties: 
Metallic Yield of Ore. — In the statistical tables which follow, yields 
of both metal and ores are expressed. In some cases, as is indicated, 
metallic returns were received ; in other cases the returns have been 
in ores. For converting the one into the other, it was necessary to 
establish certain ratios between tons of ore and of metal. The per- 
centages of metal which have been actually derived from Missouri ores 
as they have been put into the furnace, can be determined only approxi- 
mately. Actual returns of weights of ore used and of metal produced 
are only obtainable through special and critical inquiry, and such 
results, of course, only apply for the ores and furnace practice in use 
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TABLE OP AVERAGE VALUES OF LEAD AND ZINC 0EE3 IN MIS30UKI DURING THE 
TEARS 1889 TO 1893 INCLUSIVE. 

Values expressed in dollars per ton at mine 



Counties . 


tD CO 

; s 


Lead Ores per ton. 


DD CD 

: ^ 


Zinc Ores per ton. 




1889. 


1889. 


1890 


1891 


1892. 


1893 


Aver- 
ages 


1889. 


1889. 


1890. 


1891. 


1892. 


1893. 


Aver- 
ages. 


Barry 










46 




46.00 
40.00 
45.00 
41.50 
43.00 
41.60 


13 


18 


20 

16 


17 
24 


16 




15 80 


Christian 






40 


40 
44 
48 
44 
48 


20 OO 


Cole > 






46 
30 
42 
46 














Dade 


43 

28 


45 
41 


44 


13 

25 


12 
20 


11 
18 


11 

19 


10 


6 




Franklin 




Greene 


22 




20.80 


Jasper 


42 


46 


45 


49 


46 


42 


45.00 


23 


. 24 


25 


23 


23 


22 


23,30 


Jefferson 




63 


36 


43 


46 


34 


42.00 




12 


13 


15 


13 


9 


12 64 


Lawrence 


39 


42 


44 


52 


4S 


43 


44 30 


17 


14 


15 


15 


16 


18 


15.00 


Madison 


26 








43 


48 


39 00 
42 50 
48.00 




















40 


46 
50 








23 








Miller 






46 






Morgan 






20 








20 00 


31 


31 




23 






28 35 


Newton 


42 


41 


50 


47 


43 


40 


43 80 


23 


20 


20 


18 


21 


13 


19 20 


Perry 


33 






45 


25 
43 


36 


35.00 
88 70 


10 














St . Francois . . 










Washington . . 


26 


40 


45 


48 


46 


32 


39 70 




10 








IS 60 




Averages. . . 


35 25 


44.0(1 


40,45 


47.45 


42.45 


89 29 


40.91 


19.35 


20 90 


17.90 


18.80 


17,30 


18,85 



at the time of investigation. For the year 1876, we have somewhat 
exact data in the Industrial Report of Prof. 0. P. Williams. For other 
times we have had to depend upon recorded expressions of opinion of 
variable value. They are mostly based upon general observations, and 
are, hence, of only general applicability. The ratios used have been, in 
all cases, taken to represent the equivalent of metal contained in the 
ores as they are charged into the furnace ; they do not refer to ores 
as extracted from the mine before they have been crashed or dressed ; 
in other words, the concentrated ore is meant. 

The sources of such information we will now proceed to enumerate. 
The first record we have is in Austin's letter of 1804,- in which he states 
that, at the time of his coming to Missouri, in 1797, the old log furnace 
yielded only about 35.9^ of lead. Brackenridge, in 1811 [S8,p.l50], 
however, estimates the yield of the log furnace at 50%, and that of the 
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ash furnace at 25%^ to 30X more. Schoolcraft, writing in 1819, says 
that, under the Spanish rule, before the year 1800, not over 50% of the 
lead in the ore was obtained ; at the same time, he gives the yield of 
the log furnaces then in use as 50%. As similar log furnaces were 
in use previous to the year 1800, and as the principal improvement 
which Austin made was the introduction of the ash furnace, we are 
inclined to think that the 50X yield given by Brackenridge and School- 
craft is a closer approximation than the 35X of Austin. We have, 
hence, adopted this ratio for the I8th century. 

In 1802, Austin writes that the massive ores from Mine a Burton 
yielded 60% in the common furnace and 15% more in the slag furnace, 
while "gravel" mineral did not produce over 60%, when cleanly 
smelted. In estimating the production of Mine a Burton and Old 
Mines, at this time, Austin allows an average of 66f %. 

For the year 1819, we have already quoted Schoolcraft's figures, 
which allow a total yield of 65%. This, as he states, was, of course, 
variable, and dependent upon the care taken and skill exercised in the 
^Jressing and smelting of the ores. At this time, some attempts had 
been made to extract lead from the slag of the ash furnace, but they 
were not generally successful. 

In 1823, returns published. in the American State Papers give 60% 
as a general average yield, though as much as 70% was sometimes 
produced. In the same publication for 1825, an average yield of 62% 
is allowed. 

In 1836, the Scotch hearth was introduced and slag furnaces were 
in use at some places. Dr. Litton, in treating of furnace yields between 
the years 1839 to 1854, allows uniformly 70% for the metal produced. 
In 1873, Messrs. Lloyd and Bauman, in calculating the metal contents 
of ores of southwestern Missouri, allow an average of 661%. 

In 1876, Prof. Williams gives as the yield of Missouri reverberatory 
furnaces 63%, while 9% more was contained in the residues from such 
furnaces, part of which was recovered in the slag furnace. Hearth 
furnaces gave 67%, and a few more per cent were obtained from their 
residues. For the years 1870 to 1893, Mr. J. P. Neville, president of 
the Granby Mining and Smelting company, states that the average 
yield of the Newton county lead ores can be placed at 70%, For the 
year 1880, the figures of the Tenth Census show an average return of 
72% of lead from the ores smelted in Missouri. For the year 1889, the 
Census returns from Illinois, Missouri, Kansas and Wisconsin smelters 
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give a yield as low as 61.24% of lead. Mr. Arthur Thacher reports, 
however, that the average yield with present practice in southwestern 
Missouri is about 70%. 

The yield of zinc ore applies only to the last 20 years, and it might 
be supposed that very satisfactory data could be obtained. This is, 
however, not the case. The quality of the ore varies greatly. While 
with lead, galena is almost the sole ore, with zinc the carbonate and 
silicate constitute large proportions of the shipments; these lose 
different amounts in calcination, ranging from 2% to 14%, and, further, 
their yield is more affected by the skill of the smelter than is the case 
with lead ore. Mr. Bngelman, of the Matthiessen & Hegeler Zinc com- 
pany, gives a rough guess that Missouri blende will make from 40 to 
46% of spelter. The yield from the silicate and carbonate ores will 
average perhaps about 33%. Mr. Neville allows 33J% for Granby ores. 
The Tenth Census shows a return of 33X of spelter from Missouri 
zinc ores, f of these being classed as silicate. The Eleventh Census 
for 1889 shows a yield of 55X of spelter from the ore treated. This 
must, however, be a mistake, as the zinc ore treated from the imme- 
diately adjoining area of Kansas is allowed only 33%^. 

Based upon these data, we have prepared the following average 
prices and yields, which have been used in calculating the succeeding 
production tables. 

TABLE OF AVERAGE PRICES AND YIELDS OF LEAD AND ZINC AND THEIR ORES 

IN MISSOURI. 





Prices. 


Yields. 




Lead. 


Zinc. 


Lead. 


Zinc. 




Blende. 


Silicate. 






Ores. 


Metal. 


Ore. 


Metal 


Ore. 


Galena. 


Blende 


Silicate. 


1720 99 


Dollars 
per ton . 

40 

40 

40 

40 

40 

60 

60 

43 


Cents per 
pound. 

5.0 

4.6 

6.0 

4.5 

5.4 

8 5 

6.9 

4.1 


Dollars 
per ton. 


Cents per 
found. 


Dollars 
per ton . 


Per cent. 
60 
60 
62 
66 
70 
70 
70 
70 


Per cent. 


Fer cent. 


1800-19 












1820 29 












1830-49 










1850-59 













1860-69 












1870-79 

1880-93 


12 

22 


6.0 
5 


10 
12 


40 
43 


33 
33 
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COUNTY PRODUCTIONS OP LEA.D AND ZINC. 
The following county tables and accompanying notes are arranged 
in alphabetical order. Original figures are marked with an asterisk (*) » 
figures calculated from these are without asterisk. Values of metallic 
lead are based upon St. Louis prices ; values of metallic zinc upon 
S^ew York prices. Values of ore are based upon recorded prices paid 
for ore at different dates, and also upon the market price at the time. 
Eatios between metals and ore are based upon the average furnace 
yield of the given period, so far as can be determined. 

Barry County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1880 


Tons 
10*? 

150* 


Values. 
$500 

6,450 


Tons 

7 

105 


Values. 
$826 

8,610 

9,436 


Tons 


Values. 


Tons. 


Values. 


1880 to 1893 


1,200* 


$14,400 


400 


40.000 






Totals 


160 


6,950 


112 


1,200 


14,400 


400 


40,000 







The available facts relating to the prodnotlons of Barry county are very few. Some mlninfc 
was apparently done there hefore the war, and in 1858 Swallow locates one mine in the northeastern 
comer. From that time np to recent years we have no information. There is no reference to Barry 
county in the returns of the census of 1870 or 1880. In 1888, the Drake or Henderson mine was 
opened near Purdy, and some hlende and silicate were produced; according to figures given the 
Survey, the output amounted to 526 tons of zinc ore up to 1E91. The same year the Kelly and An- 
derson mtneswere opened, and alit'lezlnc and lead ore was dug . The Northcut lands were not 
worked untiI1891, though ore had been discovered here as early as 1878. In the same year, the 
Allen & Stark, the Martin, Claycomb & Jones, Stanberry, McDowell and a few other mines were 
opened; they did not produce more than a few tons altogether, however. The following is a state- 
ment of the shipments of the Purdy mines from June, 1888, to January, 1891, inclusivs, as appeared 
in a Barry county paper; they are presumably of zinc ore entirely. 

OUTPUT or THE PUKDY MINES. 



Years. 



Tons. 
.. 133 
.. 105 



Years. Tons. 

1890 223 

1891 (January) 16 

Total *76 



Tbe Eleventh Census credited the county in 1889 with 180 tons of zinc ore, valued at .$2340. 
The productions of the county, according to the state mine inspector, for the years 1889 to 1893, 
inclusive, are as follows : 
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PRODUCTION or 


LEAD AND ZINC OBE IN 


BABKY COHNTT-rEAES END 


JUNB 30. 


Year. 


Lead ore. 


Zinc ore . 


Year. 


Lead ore. 


Zinc ore. 


1S89 




ISO tona-$2,340 

30 " 600 

525 " 9,125 


1893 

1893 

TotBls. 


84 ton8-$3,864 

none 

84 3,864 


192 tons— $3,089 




If 




1891 


927 16,164 



In addition, 


Mr. J. G 


Mariot, 


3f Pardy, fnmieheB the following table; 








Opened 


Operated 
np to 


Production 
tons ore. 




Opened. 


Operated 
up to. 


Propuotion 
tons ore. 


Dodge mine 


1888 


1892 


90L.&Z. 


The Dowell 


1892 


1893 


22Ii.&Z. 


Henderson mine 


1888 


1892 


1000 Z 


Eathbone & Hill 


1888 


1889 


10 L. 


Pioneer mine 


1890 


189S 


100 L <tZ 


Sugar Camp ... 


1889 


1893 


5L. 


Allen & Stark . . . 


1890 


1893 


60 Z. 











On the basis of these facts, we feel warranted in saying that before the year 1880 only a few 
tons of lead ore were produced in the county, and since that time the production has not exceeded 
160 tons of lead ore and 1200 of zinc ore. 



Benton County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1870 


Tons. 
150* 

250* 


Values. 
$9,000 

12,500 


Tons. 
105 

175 


Values 
$17,850 

20,650 


Tons. 


Values . 


Tons. 


Values. 


1870 to 1874 


10* 


120 


4 


480 






Totals 


400 


21,500 


280 


38 500 


10 


120 


4 


480 







In t843, the Cole Camp mines were discovered,. but mining does not seem to have been begun 
until 1848, when it is reported that considerable ore was talsen out , la 1869, operations were re- 
sumed, and 25 tons of ore were mined. In the same year, the White diggings were opened, but up 
to 1874 they yielded only five tons of ore. There is no reference to Benton county In the census re- 
turns of 1870, nor in those of the 10th and 11th Census of 1880 and 1889 The State Survey report 
describes Ave mines in 1874, of which two had mihed to that date eight tons. No production of ore 
from Benton county appears in the Mine Inspector's reports for 1S89 to '93. In 1891, Mr. Eobert- 
son visited the Haldeman mine, which, up to that time had produced a few tons of blende. 

Mr. George Kieffer, of Cole Camp, furnishes the following table of productions ; 

Melton No. 1 (Cole Camp). Worked in 1861 and before ... ., 100 tons 

MeltonNo.2. Worked about 1878 '. 50 " 

Leischel, worked about 1878 •:■ loo " 

Scattered workings about 1878 25 " 

Total 275 " 

■ Major E. H. Melton is of the opinion that these estimates are too low, and states that the 
Cole Camp mine No. 1 produced 150 tons of lead before the war . In another communication he says 
thatfrom these Melton or Cole Camp mines millions of pounds of lead>vere taken out, and zinc 
ore, and large quantities of lead were raised at other points. From these imperfect and conflict- 
ing data we have estimated the figures given in the table. 
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Camden County. 



Period. 


Lead. 


Zinc. 


- 


Ores. 


Metal. 


Ores. 


Metal. 


1S4K to 1849 


Tons 
100* 

200* 


Values. 
$4,000 

8,000 


Tons. 
65 

140 


Values. 
$5,850 

15,120 


Tons. 


Values. 


Tons. 


Values. 


1850 to 1859 










1860 to 1869 










1870 to 1879 


400* 
300* 


20,000 


280 


33.040 











1880 to 1893 




















Totals 


700 


32,000 


485 


54,100 















A farnace was erected in Camden conuty In 1846, and presumably started soon after. In 1852, 
Ex-Governor McClarg informs us, about 100 tons of ore were taken from a sliaft less than half a 
mile from Linn Creek, and.smelted there. Other work must have been done there during preceed- 
Ing and succeeding years. Between 1660 and '69 we have no records of work. In the years 1874 and 
'76, Gov. MoClurg states that about 150 tons of ore were smelted in Camden county. According to 
the Geological Survey report, there were seven mines and one furnace in operation in 1874. No pro- 
ductions of ore or lead are credited tojCamden county in the reports of the 9lh, 10th and lllh Census 
or In the State Mine Inspector's reports for 1889 to '93. 

Near Taronto, in the southeastern corner of the county, mining was begun about 1875, and 
continued until 1886. About 100 tons of lead were mined. A furnace was built In 1876, which 
smelted a good deal of Linn Creek ore In latter years. 



Christian County. 



Period, 


Lead. 


Zinc. 




Ores. 


, Metal. 


Ores. 


Metal. 


IRRn tn ISfiQ 


Tons 
200* 

300* 

3,000* 

2,000* 


Values. 
$8,000 

18,000 

150,000 

86,000 


Tous. 
140 

210 

2,100 

1,400 


Values . 
$15,120 

35,700 

247,800 

114,800 


Tons. 


Valiies. 


Tons. 


Values . 


IfifiO to l.Sfit) 










1 870 tn 1 S79 










1880 to 1893 


500* 


$6,000 


165 


$16,500 






Total 


5,500 


262,000 


3,850 


413,420 


500 


6,000 


165 


16,500 







As far back as 1819, Sohooloratt refers to the existence of lead ore on the James river. The 
first notice of mining which we have Is, however, nearly 40 years later. Thus, in 1868, Swallow 
tabulated 12 mines in Christian county, of which 5 were worked; there was also one furnace In 
operation. Of these mines, Price and Bray's was the largest, and hadlylelded, up to June, 1867, 86 
tons of ore. The mines of Elk valley, near Ozark, were also started about this time. From 1850, 
to 1869, we have allowed the production of 200 tons of ore , It Is possible that something was pro- 
duced before this, but we have been able to obtain no clue as to the amount. 
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During the next 10 years, more or less mining was prOBecnted in the county, partly by the 
Confederates during the war. No figures of production are obtainable, and the 300 tons introduced 
by us is entirely an estimate . 

The Census of 1870 coatalns no mention of Christian county, but soon after this, mining was 

resumed with profit. Harper's mine was discovered in 1873. Between 1873 and 1875 the Alma icinea 

were extensively worked, some 300 men being employed at one time. According to one estimate, 

obtained by Mr Robertson, they have yielded 2,!pD0 tons of lead to date. As a further contribution 

to the production of this period, we insert the following table, kindly furnished us by Jilr. John C. 

Rogers, of Ozark: 

Years opened. Years worked. Toris of ore. 

Alma mine .1875 1875 to 1879 1,500 

Bray mine 1872 1876 40O 

Swan Creek 1872 1877 500^ 

In 1830, the Tenth Census credits Christian county with 432 tons of lead ore and no zinc ore. 

For 1889, neither the Ceasus nor the State Mine Inspector's report contains mention of Christian 

county. For the next two years the Mine Inspector gives the following figures: 



PKODUCTIONS OF 0HKISTIA2f COUNTY— TKABS END JDNE 30. 

Lead ore. 
1890 30tons=$i,200 



1891 

1892 and 1893. 



20 



No production given. 



800. 



Zinc ore. 
100 tons=$l,60o 
40 ' ' geO' 







Cole County. 










Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1840 


Tons. 
100* 

400* 

300* 

100* 

2,500* 
500* 

3,900 


Values. 
$4,000 

16,000 

12,000 

6,000 

125,000 

21,500 


Tons. 
60 

265 

210 

70 

1,750 

350 


Values. 
$5,400 

23,400 

22,680 

11,900 

206,500 
28,700 

299,030 


Tons. 


Values. 


Tons. 


Values.. 


1840 to 1849 










1850tol859 










1860 to 1869 










1870 to 1879 










1880 to 1893 




















Totals 


. 184,500 


2,705 















As early as 1620, lead ore was discovered in southern Cole county, and a lead furnace was^ 
built in 1827 by a Mr. Chouteau, of St. Louis. Of the amount produced, we have, however, no 
record. In 1840, the old Circle diggings were opened and were worked at intervals during the next 
20 years, and again later. In 1874, the report of the Geological Survey gives the total production 
oi this mine as 700 tons. Of this, probably 400 were produced before 1850, and perhaps 200 more be- 
fore 1860. In 1869, ore was obtained at the Old Circle and Fowler diggings, amounting perhaps to 
100 tons. 

In 1870, the Census does not include Cole county among the lead producers of the State; but. 
by 1873, according to the report of the Geological Survey, there were 20 openings operated and two 
famaces rannlng, yielding 16.00 tors of ore for the three year6— 1872 to '74. In 1876, there were four 
furnaces in the county. 
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The CenBTis for 3880 credits the county with only SO tons of lead ore, and that for I8S9 contains 
no mention of It . No figures are given In the Mine Inspector's report excepting for the years 1891 
and '92. when the following are presented : 

"^^ot ■ Tons lead ore . 

1891 , 46=$2,024 . 

1892 .' 36=$1,610. 

It Is well known that the maximum period of acllvity was hetween 1872 and 1878; since that 
time mining has been prosecuted in a desultory way, and probably the rate of the last lew years Is 
about what has prevailed since 1880. 

Shipments from Cole county, as furnished by the Mo. Pac R'y Co. , are as follows In tons: 



Tear 


Osage. 


Elston. 


EuEsell- 
ville. 


Tear. 


Osage 


Elston. 


Russellville. 


1877.. 


998 pig lead. 
1,314 " 

1,279 " 






1881. 
1882.. 




10 pig lead . 




1878.. 








1879.. 
1830 


80 pig lead 
30 




1887 . 






40 









Part of this was doubtless derived from Camden, Miller, Morgan and other counties. 



Cooper County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1870 

lS7fl to 1S79 


Tons. 
30* 

100* 


Values 
$1,800 

5,000 


Tons. 
21 

70 


Values. 
$3, 570 

8,260 


Tons. 


Values . 


Tons. 


Values. 




















Totals 


130 


6,800 


91 


11,830 















In 1844, the old Scott diggings were first worked, but by 1854, Swallow states that only about 
3 tons of galena had been obtained. Mining was prosecuted only In a desultory way, however, 
and, hence, we consider the allowance of 30 tons before the year 1870, a fair one. In 1870, the Cen- 
sus credits the county with the production of about 8 ton of ore, valued at $300. 

In 1871, an air-furnace at the Scott diggings smelted about 15 tons of lead. In 1873, the 
Collins diggings were opened, and about 12 tons of ore were mined by 1874 At this time there were 
two mines and two furnaces in operation In theoouoty. Since that time we have no records of 
production. No figures are given in the Census for 1880 or 1880, or in the Mine Inspector's reports 
for recent years. 
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Crawford County. 



Period. 


I^ead. 


Zinc. 




Ores. 


Metals. 


Ores. 


Metal. 


1830 to 1849 


Tons. 
500* 

1,000* 

400* 

600* 

200* 


Values. 
$20,000 

40,000 

24,000 

30,000 

8,600 


Tjns. 
325 

700 


Values 
«29,250 

75 fion 


Ions. 


Values. 


Tom. 


Values . 


1850 to 1859 










1860 to 1869 


280 47.R0n 










187C tol879 


420 
140 


49 560 
11,480 










1880 to 1893 














Total 


2,700 


122,600 


1,865 


213,490 















Mining began In Crawford county at Mineral Hill and Hulbert's mine in 1837. The Fort 
diggings were opened in 1840 . The Williams mines were opened in 1857, and from that time nntil 
1860 this and other mines were worked extensively. Up to 1854, according to Shamard, 200 tons of 
ore had been produced at the Williams mines. Up to 1866, the Mineral Hill mines had prodnced 500 
tons of ore. Up to 1857, twelve other mines, according to Shnmard, had produced about 300 tons 
of lead ore. From the figures given by Dr. W. A. Metcalf, and quoted in detail under the mine 
descriptions, it appears that between 1858 and 1890 some '.2 mines produced about 1200 tons of lead 
ore. The Fort mine had produced 150 tons of ore from the beginning of operations . 

This is, in general terms, all the information which we have relating to Crawford county pro- 
ductions. fTo figures are contained in the Census reports, nor in the Mine Inspector's reports to 
date. 

Bade County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1870 to 1879 


Tons. 
1,500* 

Oil* 


Valnes . 
$76,000 

7,563 


Tons 
1,050 

449 


Values. 
$123 900 

36.818 


Tons. 
8,000* 

5,000* 


Values . 
480,000 

60,000 


Tons. 
2,665 

1,665 


Values. 
$319,800 

166,500 


1880 " 1893 




Totals 


2,141 


102,563 


1,499 


160,718 


13,000 


140,000 


4,330 


486,300 



Mlalng in Dade county is, comparatively, of qalte recent date. The first record of shipments 
which we have is in 1874, when Matthlessen & Hegeler oblained 536 tons of carbonate of zinc from 
Dade county, and in 1875, 735 tons more. The Corry Mining company or the Dade County Mining 
and Smelting company furnished 149 tons of lead ore in 1875; up to 1877, this company shipped 
about 1000 tons of lead ore and 5000 tons of zinc ore, principally carbonate; since that time little 
work has been done. Between 1876 and 1876, according to notes of Prof. C. P. Williams in the 
Survey office, Old mine in this' county prodaced 1000 tons of silicate and carbonate of zinc. 

In 1880 the Census gives 48 tons of lead ore and 251 tons of zinc ore as the county production. 
For the years 1881 to 1892 the following valuable table, kindly furnished by Mr. J. S. Ford, comp- 
troller of the K.C.,F.S. &M E.E. company, shows the shipments; 
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SHIPMKNTB OF LHAD AND ZINC OEHS AND METALS OVEK THE K. C , F. S. & M. K. K. 



Tear. 


South 
Greeu field. 


Everton. 


Year. 


Sonth 
Greenfield. 


Everton . 


1879 


2 cars 

8 •' 

2 " 

3 " 


7 oars 

44 " 

38 " 

5 " 

5 " 


1886 


7 oara 
3 " 

8 ■' 

10 " 

48 " 

19 " 

8 " 


8 " 


1880 


1687 

1888 


1881 


7 " 
28 " 
24 " 

2 " 


1882 


1869 


1883 


1890 


1884 


1891 


1885 


1892 


2 " 








113 


170 



Tile prodaotlon of the county for ttie past 5 years is given by the Eleventh Csnsns and the State 
Mine Intpector as follows : 

Eleventh Census. Leadore. .Zinc ore. 

1889 76 tonE=$3,240 153 ton8= $1,308 

Mine Inspector— (years ending June 80) . 

1889 55tons=$2,460 174 ' 

18^0 1,647 ' 

1891 87 " 3,200 1,274 ' 

1802. .• 99 " 2,962 103 ' 

1893 220 ' 



Totals 241 



9,622 3,418 



2,088 

17,296 

13,646 

1,067 

1,320 

35,417 



♦The average weight of a car load is given by the company as 17K tons of 2,000 ponnds . 



Dallas County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1868 to 1869 


Tons. 
500* 

100* 

ICO* 


Values. 
$30,000 

5,000 

4,300 


Tons. 
350 

70 

70 


Values. 
$59,500 

8,260 

5,740 


Tons. 


Values. 


Tons. 


Values. 


1870 to 1879 










1880 tn IRQ.'? 






















Totals 


700 


39,300; 490 


73,500 













The principal, and almost only, noteworthy mine in Dallas county is the Eambo. This was 
operated between the years 1868 and 1870, and 500 tons of ore were produced. North of this, about 
Lead Mine postoffice, are the Hildebrand and Nasalrod diggings, which produced some ore during 
past years. Eeoently, small openings have been made about the county seat, Buffalo; inO'Ban- 
non prairie, in the southern part of the county, considerable quantities of ore are reported to have 
been dug In the last few years. 
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Franklin County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Bf-forp 1820 


Tons. 
50* 

100* 

16,000* 

9,300* 

3,000* 

5,000* 

4,000* 

37,450 


Values . 
$2,000 

4,000 

640,000 

372,000 

180,000 

250,000 

172,000 


Tons 
30 

62 

10,400 

6,590 

2,100 

3,500 

2,800 


Values. 
12,700 

6,200 

936,000 

703,080 

357,000 

413,000 

229,600 

_ 


Tons. 


Valuta. 


Tons. 


Values. 


1820 to 1829 










1830 to 1849 










1850 to 1859 










1860 to 1869 










1870 to 1879 










1880 to 1893 




















Totals 


1,620,000 


25,402 9.647.580 

























The earlieet lead mining In Franklin county •whicli We have reference to, was at the Thomas 
mine, during the last part of the 18th century; hut there are no records of early production. 
About the year 1828, lead ore was dug and smelted on the school lands of the county and Litton 
states that seme 32 tons of ore were produced about this time. In 1830 the Golconda mine was 
discovered and mining was begun; it was worked again in 1854, 6 tons of ore being produced in 4 
months. In 1834 the Virginia mine was opened, and was apparently worked up to 1846, but after 
that, little was done until 1854; It was worked on leases to 1873, and produced up to that time, 
according to Col. A. W. Maupin of Union, about 12,600 tons of ore; it was then bought by a com- 
pany, and since has yielded about 625 tons . Other miues were opened between 1830 and 1850, but we 
have few details as to their productions. Dr Litton gives the following figures of some of the 
mines: 

PRODUCTIONS OF SOMi: FKANKLIN COUNTY MINKS UP TO 18M. 



Tons ore. 
Evans mine 100 

Darby 65 

Hamilton 50 

Massey 2 

Barthold 50 



Mt Hope, including a small qnantitv 
from the Stort and Cove mines, 1849-54 

Other mines 

Virginia mine 

Total 



Tons ore . 

974 

220 

5,000 



6,461 



la 1870, the U 8. Census values the lead product of Franklin county at $27,630, which is ap- 
proximately equal to 600 tons of ore. The Census of 1830 credits the county with a production of 
215 tons of ore; the Census of 1889 has no reference to the county. 

In addition to the above information, Col. Maupin has supplied us with the following esti- 
mates of productions of the mines of the county up to 1892. These are derived from his knowledge 
of their history, baaed up Dn a residence of forty years in the county and association with its mines, 
and also upon recorded furnace yields. 
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TOTAL PRODnCTIOIfS OF FRANKLIN OOUNTT MINES UP TO 1892. 



Thomas miue, since 1840 

Hamilton, Patton & Eliot mines 
Shotwell mine (1887 and 1888) 



Peninsula mine operand prinoipally from 1888 to '63, and Tery little since 1876; this and 
the btahlmann, NeweU and Highland mine adjoining, oyer 

Jaot mine and the Union Land Co. and Wengler mines adjoinlag, about 

Clark, Appleton, Herrlngton, Gallaher, Booth, Jeffries and Plckel mines 

Golconda 



Mt. Hope, Cove, Caswell and Evans mines, and the North and South Virginia mines. 

Northumberland mines \ 

Petroleum lead mines 

Silver lead mines 

Giles mine, about 



Glrard, Barthold or Jeffries, Massey, Wood & Gallenkamp, and other contiguous 
mines 



Virginia mine 
Total 



Tons ore. 


7,500 


2,000 


750 


1,000 


250 


1,250 


760 


8,000 


1,000 


625 


750 


160 


50 


13,126 



37,200 



In addition, Col. Manpln furnishes the following valuable table of furnace and mine produc- 
tions since 1873 : 

FUENACK AND MINE PBODUCTIONS, 1873 TO 1891 INCLUSIVE, 



Moselle furnace 

Evans 

Silver lead furnace 

Caswell " 

Northumberland furnace. 

Virginia L. M. Co 

Shotwell M. Co 



Tons lead. 
400 

150 

100 

125 

4,560 

300 

^75 



nynn& Long furnaces shipped or hauled 
from Eranklin to Washington county. 

Otto & Fragee mine 

Thomas mine (Eneppela) 

Binsbacher mine 

Hamilton " 

Patton " 

Elliott 

Wengler 



250 
100 
175 

50 
125 

87 



Stanton & Gallegar 

Hartlein & Lesueur 

Peninsula mine 

North & South Virginia mine , 

Piney mine 

Harmon mine 

Campbell " 

Skinner " 

Chiles " 

Highland M. Co 

Darby (Jeffries & Stillbrink) . . 
Mt . Hope and Cove mines 



Tons lead. 
50 

5 
20 
62 
IS 
49 

1 
12 

8 
25 
22 
38 



From all other mines I would estimate 
at least ; 



25 



Total. 



7,690 



For the year 1891, the State Mine Inspector credits the county with a production of 231 tons of 
ore, valued at $10,164; for 1892 the figures are 160 tons of ore, valued at $6300; for 1893 there are on 
figures given. From these data we have prepared the statement given in the table. 
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Greene County. 



Period. 




Lead. 






Zinc. 






Ores. 


Metal. 


Ores. 


Metal. 


Before 1870 


Tons. 
300? 

5,000* 

4,100* 


Values. 
$18,000 

250,000 

176,300 


Tons. 
210 

3,500 

2,870 


Values. 
$35,700 

413,000 

235,340 


Tons. 


Values. 


Tons. 


Values. 


1870 to 1879 


200* 
5,500* 


$2,400 
121,000 


80 
2,365 


$9,600 


1880 to 1893 


236,500 


Totals 


9,400 


444,300 


6,580 


684,040 


5,700 


123,400 


2,445 


246,100 







The existence of lead on the James river, referred to bylSchoolcraft In 1819, was of Interest to 
Greene connty as well as to Christian county. It was apparently mined here soon after this, 
and, in 1844, , ex-Governor MoClnrg bought ore from the Phelps mine on James' fork. The mine 
was soon after abandoned, however, and was not operated in 1868 at the time of Swallow's Pacific 
railroad report; and after this, little or no mining seems to have been done in the county for the 
next 12 years or more. The Census for 1870 contains no reference to Greene county. In 1873, mines 
near Brookllne were discovered, and, during 1876 and 1876, the Potter, Armstrong and Nixon mines 
were worked, and the first two have produced 152 and 40 tons of lead ore, respectively ; after 1875 
several tons of silicate of zinc were mined In 1873, the Bull Winkle mine was discovered, but has 
produced only half a ton of galena to date. In 1876, the Slogdill & Wilson furnace near Brookline 
was built, and was operated for several years afterward. In 1878, Prof. Williams, in describing the 
Ash Grove mines, refers to mining having been'in progress for some time back at a few mines then 
examined. From the Pierson Creek mines, he states, 4000 tons of ore had been hauled to Ash 
Grove between 1876 and 1878 . 

As indicative of the amounts produced at the different camps, the following statement of 
shipmens from different stations on the K C ,rt. S. & M. R'y is included. It was kindly furnished 
by Mr. J. S. Ford, compt. of the road. The oar-loads include lead and zinc, both as ore and metal: 



SHIPMENTS OF LEAD AND ZINC OEES AND METALS 

Over theK. C, Ft. S. ^ M. R. R. 



Year. 


Ash Grove. 


Springfield 


Turners. 


1881 


12 cars . 
10 " 

13 " 
1 " 

57 " 

6 " 
3 " 
5 " 

23 " 
28 " 
28 " 

7 " 
193 " 






1882 






1883 






1884 






1885 






1886 


2 cars . 

1 " 

1 " 
10 •' 
43 " 
17 " 
74 " 


29 cars 


1887 


23 " 


1888 


16 " 


1889 


6 " 


1890 




1891 




1892 


2 " 




~78 " 



The ayerage weight of a car-load Is given by the company as ITH tons of 2000 pounds. 
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In ]880, the Tenth Census credits the cotinty with a production of 636 tons of lead ore and 4S 
tons of zinc ore. In 1886, the Eversole and Eaton mines on Plerson creek were discovered, and 
have produced 13 tons of hlende The Phelps mine was reopeaed about 1885, and was worked In- 
termittently up to 1891, producing ahout 117 tons of lead ore and 652 tons of blende. The produc- 
tion of the Gumbo and Kodak mines of the Plerson creek group is estimated to have been 200a 
tons of blende and 216 tons of galena np to 1891. A number of other mines were also worked be- 
tween 1880 and 1890 . 

In 1885, Jaatthiessen & Hegeler pni;chased some blende from Springfield, and in the succeed- 
ing years obtained the following amounts ; 

1886 665 tons blende . 

1887 630 ■' " 

1888 290 " " 



For the years 1889 to 1892 we have the following figures : 



tr 



S. Census. Tons lead ore. Tons zinc ore. 

1889 330= $9,371 676= $17,139 

State Mine Inspector (years ending June 30) . 

1889 70= $2, 862 628= $12,268 

1890 341= U,916 663= 10,134 

1891 200= 9,716 '. . .1 ,071= 20,710 

1802 4C5= 18,479 898= 18,96& 

Daring 1893 the Fierson's Creek mines produced 550 tons of blende and 100 tons lead ore. 



Hickory County. 



Period. 




Lead. 






Zinc. 






Ores. 


Metal. 


Ores. 


Metal. 


1868 to 1869 


Tons 
250* 

125* 

100* 

475 


Values. 
$15,000 

6,250 

4,300 

25,550 


Tons. 
175 

88 

70 


Values. 
$29,650 

10,384 

5,740 


Tons. 


Values, 


Tons. 


Values, 


1870 to 1879 










1880 to 1893 


50* 


$600 


16 


$1,600 


Totals 


333 


45,774 


50 


600 


16 


1,600 







According to Major E. H. Melton, the first work in Hickory county was done in 1868, when 
about 250 tons of lead were mined at localities described later. After this, about 125 tons more were 
taken out, probably in the early seventies. Since that time no work was done until about the year 
1891, when operations were resumed at a few pits, and about 75 tons of ore were shipped. Zinc ore, 
occurring in this county, has been marketed to a slight extent. In 1887, Mattheissen and Hegeler 
obtained 36 tons from here, mostly carbonate. 
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Jasper County. 



Period. 




Lead. 






Zinc. 






Ores. 


Metals. 


Ores. 


Metals. 


1850 to '59 


Tons. 
1,000» 

2,300- 

104,000* 

125,000* 


Values. 
$40,000 

138,000 

5,200,000 

5,375,000 


Tons. 

700 

1,610 
72,800 
87,600 


Values 
$75,600 

273,700 

3,590,400 

7,175 000 


Tons. 


Values. 


Tons. 


Values. 


1860 " '69 








1870 " '79 

1880 " '93.... 


68,000* 
793,000* 


$696,000 
.17,446,000 


23,20u 
341,190 


$2,784,000 
34,119,000 


Totals 


232, 30» 


10,753,000 


162,610 


16,114,700 


851,000 


18,142,000 


364,390 


36,903,000 



As has already been stated, lead minlns; in Jasper county began about the year 1850. The 
first figures of prodneiion were given by Swallow, according to whom ttiere had been produced, 
np to and including 185i, about 340 tons of lead ore, or something less than 100 tons per annum. 
This rate we apply t9 the whole decade. The ore came mainly from several mines on Center and 
Turkey creeks. 

From this time oa, until 1870, no figures are available. Mining was prosecuted on about the 
same scale in 1358 as in 1864, audit probably continued so np to 1860. During the war it was prose- 
cuted spasmodically by Confederates and Federals. Records exist of the active resumption of work 
at Granby, In 1865, and of an increased production. Probably the same is trne of Jasper county, 
though to a smaller degree. This fact is borne out by figures of production tor 1870, when large 
discoveries were first made about Joplin. The Ninth Census places the value of .Jasper county's 
lead ore product for the year at $37,500. Applying the valne of $50 per ton, this is equivalent to 
750 tons. 'As we have reason to think the Census figures somewhat low, a production of 1000 tons is 
probably nearer correct. Assuming the production of 1864 as 100 tons, and allowing an increase of 
loo tons per year np to 1869, the total of these six years would be 2100 tons. Adding 200 tons for the 
years preceding 1864, we obtain 230O for the decade 1830-69. 

In 1871, the yields at Joplin increased rapidly, with new discoveries. According to Camp- 
bell's Gazetteer ( p. 744), 3000 to Qs of lead were produced there in 1872. According to Lloyd and 
Banman, the production of Jasper county mines during 1871 and 1872 was 6750 tons of lead ore ; 
while for the year 1873, the production was about 10,250 tons. Schmidt estimates the total output 
of the Joplin district, during 1871 ;to 1873 Inclusive, at 25,000 tons of galena = 17,500 tons of lead, 
valued at $2,460,000. In 1874, the production was at the rate of 200 tons per week. 

During 1875, according to Campbell's Gazetteer, 9217 tons of lead ore were smelted at Joplin, 
and Joplin smelters shipped to St. Louis 5470 tons of lead, and other pits 505 tons. The total pro- 
duoton of Jasper and Newton counties for that year is given as 8475 tons of lead, of which Jasper 
county is said to have produced four-fifths. 

From Prof. Chas. P. Williams' report [ S38 ] we obtain'the following information : 

In 1874, Davis and Murphy furnaee at Japlln received 3392 tons ore. 

In 1875, the Granby furnace received from Jpplin and Oronogo, 70 tons of ore per week=3,600 
tons. 

In 1876, Webb diggings yielded 25 tons of ore per weei=130O tons. 

In 1875, the Lone Elm company received up to August 1st, 3200 tons. 

In 1875, Picher and Brothers received about 60 tons per week=2600 tons. 

In 1875, Joplin Mining and Smelting company received about 64 tons of ore per week=2800 tons . 

Total, excluding Davis & Murphy furnace, 3500 tons ore. 

For the year 1876, Prof. Williams credits Jasper county with the production of 4000 tons of 
zinc ore. Of this, 1491 tons were shipped to Matthiessen & Hegeler. 
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From 1876 to 1879 there are no reliable data, and we have to rely almost entirely upon esti- 
mates. As a check, we quote the following table, given by Pulsifer [177] , of the total production 
of the Southwestern district: 



PBODnCTIONS OF LEAD. 



year. Tons Lead. 

1873 12,280 

1874 13,880 

1875 13,525 

1876 U,6Si 

1877 17,765 

1878 13 650 

1879 13,928 



Tear. Tons Lead. 

1880 15,780 

1881 15,600 

1882 11,670 

1883 7,645 

1884 2,665 

1885 6,070 

1886 6.482 



The 10th Census gives the output for the year 1880, of the Southwestern district, including 
Christian, Dade, Greene, Jasper, Newton and Wright counties, as only 13,237 tons of lead ore, of 
which Jasper county produced 10,878 tons . The average of this and Pulsifer's figures for the same 
year is about 18,000 tons, and of this we assume that 14,000 came from Jasper county. Comparing 
this with the figures given in 1876, we see the increase was not very great. Considering these fig- 
ures, and bearing in mind the increase of 1877 indicated by Pulsifer's table, a production of 60,000 
tons of ore for the four years, 1876 to 1879 inclusive, is probably quite close. Adding for 1870 a 
production of 1000 tons of ore; for 1871-73 Lloyd & Bauman's figures of 17,000 tons; for 1874, 12,500 
tons, and for 1876, Williams 13,500, we obtain a total for the decade of 104,000 tons lead ore. 

Figures of zinc production up to 1E80 are very scarce. During the years given, the following 
amounts were shipped to Matthiessen & Hegeler. They exclude the Granby productions, but in- 
clude other points of southwestern Mis4ouri and Kansas; until 1877, however, when Galena (Kan- 
sas) mines began to produce, they represent essentially shipments from Jasper county. 



TABLE OF SHIPMENTS TO MATTHLESSEN AND HEGELER. 



Ton.8 blende. 

1873 482 

1874 2 542 

1875 1,491 

1876 *5,461 

1877 4,981 

1878 4,796 

1879 10,181 

1880 13 , 770 

1381 28,433 



Tons blende 
1882 18,355 

1883 16,641 

1884 19,790 

1885 16,011 

1886 17,981 

1887 22,305 

1888 20,268 

1889 21,666 

1890 tl9,479 



•And 24 tons carbonate. tAnd 65 tons carbonate from Carthage. 

The Tenth Census credits Jasper county with 21,304 tons of zinc ore in 1880. Assuming a con- 
stant Increase from the 4000 of 1875, the total production of the intervening four years would be 
about 50,000 tons. Allowing 8000 for the years 1873, '74 and '75, we get a total of 58,000 lor the 
decade . 
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FoT the years 1881 to 1888 inclusive, Messrrs. Matthlessen and Hegeler have kindly fnruished 
the following flgnres, based upon obBervations and notes collected hy their bnyer, Mr. C. Guen- 
gricta. These practically represent the productions of Jasper county; 

LEAD ORB PHODUCTIONS OF SOUTHWBSTEKN MISSOUBI MINBS. 

Exclusive of mines at Oranby and Galena, Kansas. 



Years. 

1881 


Tons blende. 
: S4,63t 

33,735 

34,268 

43,750 

40,759 


Tears. 

1886 


Tons blende. 
48,735 


1882 


1887 


57,145 


1883 


1888 


61,392 


1884 


Total 


354.318 


1885 





Mr. John N. Wilson and others [ 24^ give the production of Jasper county for the year end- 
ing March 1st, 1887 as : 

Zinc ore 60,337 tons, at $19.13 per ton = $996,561. 

Lead ore 6,705 tons, at $49.40 per ton = $331,627. 

From the Mine Inspector's report, for the year ending October 15, 1888, the value of Jasper 
county's lead and zinc product is placed at $2,421,100. 

For the year 1889, the TJ. S. Census gives the following : 

Zinc ore 72,026 tons, at $22.62 per ton =$1,629,537. 

Lead ore 5,810 tons, at $42.32 per ton = $245,866. 

The following are given in the State Mine Inspector's reports for the years ending June 30th : 

PRODUCTIONS OF JASPER COlTNTr MINES. 



Tears. 


Zinc ore. 


Lead ore. 


;Tears. 


Zinc ore. . 


Lead ore. 




Tons. 


roZM.es . 


Tons. 


Values. 




Tons 


Values. 


Tons. 


Values. 


1889 ... 


59,162 


$1,403,418 


5,330 


$247,095 


1892 ... 


106,010 


$2,416,383 


11,501 


$630,094 


1890 .. 


74,141 


1,827,966 


7,160 


324,636 


1893.... 


82,687 


1,833,447 


10,241 


434,968 


1891.... 


95,376 


2,220,642 


7,994 


391,182 













As a further contribution, we add the following tables of shipments, kindly furnished by 
Mr. John A. Sargent, General Freight Agent of the K C, F. S. & M. railway, and by Mr. C. 6. 
Warner, General Auditor of the Missouri Pacific railway. 

SHIPMENTS FROM JOPLIN (K. u., a', a. & M. RAILWAY). 



Years. 


Lead ore 


Zinc 


Zinc ore 


Total. 


Tears, 


Lead ore 


Zinc. 


Zinc ore. 


Total. 


1879 


Tons . 
7,490 

3,272 

1,102 

1,037 


Tons. 
402 

52 


Tons. 
8,365 

6,930 

4,796 

1,977 


Tons. 


1886 


Tons. 


Tons. 


Tons. 


Toms. 
13,457 
10,667 
5,068 
1,697 
10,508 
12,355 
17,585 


1880 




1887 








1881 




1888 








1882 


1,016 




1889.*.... 








1883 


3,675 
7,350 
10,150 


1890 








1884 






1891 








1S86 








1892 
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Tears. 


Total metal 
and ores . 


Tears. 


Total metal 
and ores . 


jFiom Webb City— 

1882 


Tons. 

9,135 
11,707 
9,992 
9,712 
6,457 
6,912 
3,377 
8,785 


From Webb City— 

1891 

1892 


Tons. 


1883 


7,315 




9,310 


1881 


From BelleYllle— 

1888 


1885 


10,150 
3,745 
9,135 
4,900 
3 132 


1886 


1889» 

1890 


1887 


1888 


1891 


1889» 


1892 


1890 











•First six months. 





SHIPMENTS BY MO 


PAC. E'Y. 








Tear. 


Joplin. 


Carthage 


Webb City. 


1886 


Lead. 
400 tons . 

200 " 

550 " 

600 " 

500 " 

800 •' 
4,060 lead ore. 

600 lead. 
1,500 lead ore. 


Spelter. 
250 tons . 

200 •• 

400 '■ 

490 " 

260 " 

360 " 
4,090 zinc ore. 

400 zinc, 
3, 050 zinc ore. 










1887 










1888 










1889 










1890 










1891 1 


Lead ore. 


Zinc ore. 
2,924 


Lead ore. 
1,248 


Zinc ore. 
88,900 


1892 1 


15 


3,747 


1,844 


40,220 













With these data we obtain the total piodactions for 1880 to 1893, ae follows : 



Year. 


Tons lead ore. 


Tear. 


Tons zinc ore. 


1880 


14,000 (Cenans) . 

60,000 (estimate based 
on Pnlsifer) 

6,700 (Wilson). 

12,000 (estimate) . 

42,226 (Mine I ). 


1880 


21,300 (Censns). 


1881 to 1885 


1881 to 1888 


354,318 (M. & H.) 




1889 to 1893 


417,280 (Mine X.) 


1886 


Total 




1887 to 1888 




1889tol893 




Total 


124,926 


792,898 
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Jefferson County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1800tol819 


Tons. 
333 

2,420 

7,200* 

4,500* 

2,000* 

4,000* 

6,210 


Values. 
$13,320 

96,800 

288,000 

180,000 

120,000 

200,000 

267,030 


Tons. 
200* 

1,500* 

4,680 

3,150 

1,400 

2,800 

4,347* 


Values. 
$18,000 

150,000 

421,200 

340,200 

238,000 

330,400 

356,454 


Tons. 


Values. 


Tons. 


Values. 


1820 to 1829 










1830 to 1849 










1850 to 1859 










1860 to 1869 










1870 to 1879 


3,000* 
31,561* 


$30,000 
378,732 


1,000 
10,520 


$120 OOO 


1880tol892t 


1,052,000 




Totals 


26,653 


1,165,150 


18,077 


1,864,254 


34,56] 


408,732 


11,520 


1,172,000 





t The worhings of the VaUe mine are situated both In Jefferson and St . riancois connties, 
bat most of the work has been done in St Pranoola county, especially in the earlier j ears. It is 
Impossible to make an exact separation of the production by counties We have, hence, assumed 
an arbitrary one, and have credited to St . Francois couuiy all of the output preceding the year 1880, 
and to Jefferson county a)l succeeding that year. 

We have no record ot mining in Jefferson county before the year 1800 Between that date, 
and 1819, work had been done only at Gray's and McKane'a mines on Dry creek. These were not 
referred toby Austin in 1804, and were probably not opened then; neither of them were being 
worked In 1819. They were considered unimportant producers, and our allowance of 200 tons for 
their production up to 1820 is probably liberal . 

Between 1820 and 1829, mining became quite active in the county. In 1824, the Sandy mines 
were discovered and the Valle mines also, but, asfheproductlonof the latter up to 1880 is assigned 
to St. Francois county, it is left out of consideration here. About the same time, diggings on 
Plattln creek,. near what was later McCormick's mine, were worked. In 1826, the Sandy mines 
are reported to have yielded 442 tons of ore, according to Mr. Cobb, and In 1832 their rate of pro- 
duction was 883 tons. In 1827, the Nashville mines were opened, but are credited with an output 
of only 50 tons to 1866. It is probable Gray's mine and McKane's were worked during this decade. 
From these facts we estimate the average annual production for the ten years at 160 tons of lead. 

For the years 1830 to '49 we have the following notes: The Sandy mines are credited by Cobb 
with an average annual production of 167 tons of ore for the whole period . In 1840, Howe's diggings 
were discovered, but, according to Shumard, produ'ed only 76 tons of ore up to 1856. In 1842, the 
Frissel mines were also discovered, but produced only 50 tons up to 1856. In 1843, the Mammoth 
mines were opened, and by 1852, according to Litton, had yielded 2500 tons of ore, and of this only 
11 were mined in the years 1851 and 1852. 

In 1834, the Tapllt and Perry (probably the same as the Tarpley) was working; no figures of 
early output are obtainable, but Litton gives for the Tarpley mine a production of 366 tons of ore 
for the years 1845 to 1849, Inclusive. In 1836, Lee's diggings were operating, and Gray's mines 
were also worked Intermittently during these 20 years. Our allowance for the period is, therefore, 
obtained as follows : 



Tons ore. 

Sandy mines 3,300 

How's & Frissel 100 

Mammoth , 2,400 



Tons ore. 
Tarpley i,00O 

Other mines 400 

Total 7,20» 
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Daring the years ]85j to 1S59, mining oontinned at about the same rate. In 1852, the Mam- 
moth mine ceased work, la 1865, the MoCormiok diggings prodnced 7 tons, and, in the same year, 
the Poston & Tyler 45 tons. Between 1851 and 1858, the Tarpley mine output was 460 tons of ore, 
according to Shumard and Litton. In 1866, the Daly mine produced 30 tons of ore, the Eobinson 
25 tons, and the Gopher and Herculaneum about 60 tons, and up to the same year the Nashville 
mine had produced about 60 tons, and the How mine about 75 tons. The Sandy mine continued 
work up to this year, when it was purchased by other parties and preparations for large operations 
weremade. Gray's mines were also operated, and in 1859, the Darby mine yielded 125 tons of ore. 
Out allowance for the decade is, therefore, made up as follows: 



Tons ore. 
Tarpley mine 800 

Mammoth & McCormick 100 

Poston, Tyler & Daly 600 

Gopher, Herculaneum and Darby 1,100 



Tons ore . 
Nashville, How's, Gray and others 900 

Sandy mine 1,000 

Total 4,500 



For the decade of 1860 to 1869, we have very few figures upon which to estimate the produc- 
tion excepting for the Daiby mine. Of this we have the following, kindly furnished by Mr. George 
McFarland, of Frumet: 



PllODaCTIOWS OF THE DARBY MINES. 





Tons ore 
125 


1870 


Tons ore. 
62 




150 


1871 


45 


1861 


100 


1872 

1873 


33 


1863 


SI 


21 




25 


1875 


17 


1864 


43 


1880 


18 




47 


18S8 


12 


1SR7 


60 


1889 


20 




48 


1890 


21 




76 


Total 


943 







The years omitted in the above table are those during which the mine was operated by Wm. 
Einstein & Co. and later by A. Mandel & Co. The output for these years is estimated at 20 tons 
annually. 

Beyond thia we have nothing, and are forced to rely entirely on an estimate. Considering the 
production of the Darby mines and tne unsettled times as compared with the preceding decade, we 
think an allowance of 2000 tons ample. 

In arriving at the total for the years 1870 to 1879, we obtain, from the preceding table, the 
output of the Darby mines, aggregating about 269 tons of ore. In 1874, the Frumet mines, accord- 
ing to Campbell's Gazetteer, were producing about 4 tons of lead per day and large qaantities of 
zinc ore; one Flintshire and one cupola furnace were in operation there in 1876. In 1872 Broadbead 
states that 1713 tons of zinc ore were shipped to St. Louis from Jefferson county, but part of this 
was, without doubt, from the Valle mine. Doubtless, however, this county shared wilh others the 
activity in mining, brought about by thehigh prices of the first years. Therefore, guided by this 
consideration, and by the figures of production for the preceding and succeeding decades, we think 
an allowance of 4000 tons of lead ore and 3000 tons zinc ore entirely moderate. 

For the years 1880 to '93 we have, first, the figures of the Tenth Census, which credits the 
county with a production of 56 tons of lead ore, and no zinc ore in 1880. The ayerage production 
of the Darby mine was 20 tons of lead ore per year The Valle mines were large prDducera during 
this period, and their output, givenin the table in chapter XV of this report, is Included here. The 
Blevenlb Census credits the county with no output for the year 1889, probably including the Valle 
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mine in St. Francois oonnty . For the live years, 1889 to '93, the State Mine Inspector gives the fol- 
lowing flgures, which include the outpnt of the Valle mines (years ending June 30) : 



1889. 
1890. 
1891 , 
1892. 
1893. 



PBODUCTIONS OF JEFFEBSON COUNTY 1869 TO 1893. 

Tons Lead ore. Tons Zinc ore. 
309 = $16,447 2,055 = $23,901 

277 9,972 2,614 35,070 

497 21,371 2,116 31,865 

412 18,980 2,075 26,041 

1,024 34,396 1,562 14,068 



Onr allowance for the fonrteen years is therefore obtained as follows : 

ToTis Lead ore . Tons Zinc ore. 
2,600 24,107 



Valle mine, 1880 to '90. 



" 1891 to '93 1,347., 

Darby " 200 

Other diggings 200. 

Totals 4,374 



5,762 

1,698 
31,662 



Lawrence County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1886.. 


Tons. 
100*? 

25,767* 


Values. 
$5,000 

1,127,946 


Tons. 
70 

18,037 


Values. 
$8,260 

1,479,034 


Tons. 


Values. 


Tons. 


Valiies. 


1886 to 1893.. 


83,711*1 
83,711 


$1,240,962 


30,601 


$3,060,100 


Totals 


25,867 


1,132,946 


18,107 


1,487,294 


1,240,962 


30,601 


3,060,100 



t Two- thirds silicate and one-third blende. 

Swallow, in 18S8, refers to mines or prospecting pits in Lawrence connty, namely : the Wil- 
liams, in the extreme northeast, which was not being worked, and the Eichey, in the extreme 
southeast, wliioh was then operated. A discovery of lead ores was also made near Mt. Yernon 
about 1869 ; It was worked in a small way for a short time in 1873 

The county did not take rank as an ore producer, however, until 1886, the first ore being 
turned out at Aurora in April of that year. For the year 1886, Mr. Wilson states the production 
of the county to be as follows : 

For 1886 (year ending March 1, 1887) , 1768 tons lead ore=$69,500j 240 tons zinc ore=$2,022, 

la 1888, the State Mine Inspector's report gives the production of the county, for 6X months, 
as 748 tons lead ore, at $25 to $30 per ton, andl487 tons zinc ere, the silicate selling at from $8 to $11 
per ton, and the blende at from $18 to $25. 

For the next 5 years we have the following table: 
U.S. Census : Tors lead ore. Tons zinc ore. 

1869 3,005= $118,161 9,463= $168,665 

Mine Inspector (years ending June 30), 

1889 1,281= 

1890 2,873= 

1891 4,462= 

1892 5,721= 

1893 4,462= 



64,433 13,027= 

126,793 12,877= 

231,042 15,363= 

264,136 ' 13,861= 

231,042 15,363= 



177,618 
197,711 
234,665 
224,401 
234,655 



18,797= 907,446 70,471=1,068,940 

The figure given for the production of lead ore in 1889 by the Mine Inspector seems inordin- 
ately low, and we are inclined to adopt that of the Census in its place . Estimating the productions 
of the missing years by interpolation, we obtain the total given in the table. 
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Maries County. 



Period. 


Lead. 


Zinc. 




Ores. Metal. 

- 


Ores. 


Metal. 


1870 to 1879 


Tons. 
100* 


Values. 
$5,000 


Tons. 
70 


Values. 
$8,260 


Tons. 


Values. 


Tons. 


Values. 


18S0tol893 


10* 


»220 


4 


$400 




100 










Totals 


5,000 


70 


8,260 


10 


220 


4 


400 







But little mining has 1t)een done heie during past years. In 1871, the WilliamB mine was 
opened, and it is estimated that abont $2000 wortli of lead ore was taken ont. This wonldbe eqniv- 
alent to ahont 60 tons. In addition, large amounts are said to have been taken from other pits in 
the neighborhood. The Fntnre Great Mining company, near Vichy, began operations about 1890, 
and a number of tons of ore, mostly blende, were mined within the year. Probably 10 tons would 
coyer thetotal zinc ore production. For the total county output, we allow 100 tons of lead ore. 



Madison County. 



Period. 


Lead 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1720 to 1799 


Tons. 
16,000 

8,833 

4,840 

20.746 

855 

13,555 

28,555 

54,456 


Values . 
$640,000 

833,320 

193,600 

829,840 

34,200 

813,8li0 

1,427,750 

2,841,608 


Tons. 
8, 000* 

5,000* 

3,000* 

13,485* 

600* 

9,500* 

20,000* 

38,119* 


Values . 
$800,000 

450,000 

300,000 

1,213,650 

64,800 

1,615,000 

2,860,000 

3,125,758 


Tom. 


Values 


Tons. 


Values 


1800 " 1819 










1890 " 1899 










IS.'^n " 1849 










IS.'iO " IfiSQ 










1 RP,n • ' 1 8R9 










1870 " 1879 

1880 " 1893 


















Totals 


147,340 


6,613,618 


97,704 


9,929,208 





















The productions of Madison county are synonymous with those of Mine La Motte, as this is, 
80 far, the only lead mine in the county. Mining began there about 1720. Estimates of the out- 
put of early years, and detailed productions of later years, are given in the description of the mine" 
From there the tables have been prepared. They need not be repeated here. 
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Miller County. 



Period . 




Lead. 






Zinc. 






Ores. 


Metal. 


Ores. 


Metal. 


Before 1870 


Tons. 
100*? 

2,000* 

100* 


Values. 
$6,000 

100,000 

4,300 


Tons. 
70 

1,410 

70 


Values . 
$11,900 

166,380 

5,740 


Tons. 


Values . 


Tons. 


Values. 


1870 to 1879 ..... 










1880 to 1893 




















Totals 


2,200 


110,300 


1,550 


184,020 















In 1854, the Copps' mine 1b stated to have been worked; but, In 1856, Meek deBcribes only a 
few prospects In the county. In 1870, the Ninth CensTis places Ihe vtlue of Miller county prodncts 
at $6115, which repreBents abont 160 tons of ore. Soon after this, the most active period of mining 
in the county began. According to the report of the State Geological Survey, there were 13 dig- 
gings in 1874 and 2 furnaces; of these, six had produced over 1000 tons of ore to date, and almost all 
of this since 1870. The other mines had produced additional but small amounts. In 1876 the 2 fur- 
naces Btill existed In the county. The Census of 1880 and 1889 contain no mention of Miller county, 
neither do the Mine Inspector's reports until the last 2 years, when the production for 1891 is given 
as 14 tons lead ore, valued at $725, and that for 189^ as 25 tons lead ore, valued at $1165. 



Moniteau County, 



Period. 



Lead. 



Ores. 



Metal. 



Zinc. 



Ores. 



Metal. 



1840 to 1849 
1850 to 1859 
1860 to 1869 
1870 to 1879 
1880 to 1893 
Totals... 



Tons. 
1,200* 

500* 

im* 

500* 
150* 



2,500 



Values. 
$48,000 

20,000 

9,000 

26.000 

. 6,450 



108,450 



Totis 
780 

350 

105 

350 

105 



1,690 



$70,200 

37.800 

17,850 

41,300 

8,610 



175,760 



Tons, 



500* 



500 



Values. 



Jbns, 



$11,000 



215 



11,000 



215 



Values. 



$21,500' 



21,500 



In 1841, the High Point mine was discovered, and was worked until 1845, up to which time it 
produced 1000 tons of ore . la 1864 it was reopened, and was worked until 1857. About the same 
time, aooordlngto Prof. Meek's report, ore was being dug at 10 localities. Atone mine operated 
by Messrs. English, Sartin & Wells, as much as 5 tons of ore had been taken out in one day; this 
mine had also been profitably worked before 1850. From this time on we have no records of pro- 
duction in the county up to 1870, but operations probably practically ceased during the period of 
the war. 
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In 1870, the Census values the ore product of the county at $1100, which Is equivalent to 
about 80 tons. In 1874, the State Geological Sarvey report describes six diggings and one furnace 
in the county, four of which produced during 1873 and 1874, 116 tons of ore. The furnace was ap- 
parently not operating in 1876 

The Census of 1880 credits the county with only 3 tons of lead ore, while the Census of IBS* 
contains no mention of it. For 1890, the Mine Inspector gives 12 tons of lead ore, valued at $480, 
and for 1891, 8 tons of lead ore, valued at $135, and 7 tons of zinc ore at $161. No figures are given 
for 1892 or 1893. 

The following are shipments from Mo Pacific stations : 



Moniteau . 


Tipton. 


1887— Lead ore 


18^7 — Zinc ore. 




. . 120 tons . 


1888— " . 


1880- " 
1889— * ' 






1889— " 








1892— " 




12 " 


1892 







Some of this zinc ore probably carae from Morgan county, but in absence of definite informa- 
tion we eredit it to Moniteau. 

Morgan County. 



Period. 




Lead. 






Zinc. 






Ores. 


Metal. 


Ores. 


Metal. 


1830 to 1849 


Tons. 
100* 

50* 

200* 

3,000* 

200* 


Values . 
$4,000 

2,000 

12,000 

150,000 

8 600 


Tons. 
65 

35 

■ 140 

2,100 

140 


Values 
$5,850 

3,780 

23.000 

247,800 

11,480 


Tons. 
60* 


Values. 


Jbns. 


Values. 


1850 to 1859 

1860 to 1869 




1870 to 1879 








1880 to 1893 


1,320 


26 


2,600 


Totals 


3,550 


176,600 


2,480 


292,710 


60 


1,320 


26 


2,600 







Mining In Morgan county began near tie year 1837, when about half a ton of lead ore was 
taken out by some German miners . About 1810, shafts were sunk on Wyan, Trigg and Bryan's 
lands; near the same tlmp a Mr. Ross obtained some 1200 pounds of lead ore near VeTsailles. In 
1843, mines near Gravois village were operated, and one shaft, sunk by Mr. T. V. Jones, produced 
nearly three tons of lead in that year. Up to 18S6, according to Prof. Meek, these Gravois mines 
had yielded about 25 tons of ore Mines worked by Tole & Skeeton near Indian creek, according to 
Prof Meek, had produced over 20 tons . In 1867, the Bond furnace was built, and some ore must 
have been produced, thougb the Census of 1870 does not credit the county with any production. 
Soon after this, however, mining became active. 

In 1874, according to the report of the State Geological Survey, there were 66 openings woiked 
and 7 furnaces. During the last 6ix monihs of this year, 500 tons of galena were produced . 01 84 
of these openings, the individual productions are given, and aggregate 1867 tons. Most of this is 
the yield of 1873 and 1874, but some of the items are of total productions to date . In 1876 the seven 
furnaces still existed in the county, according to Prof. Williams. 
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The Ceusns of 1889 credits the county with i ralDes, prodacing 61 tons of lead ore. That of 
1889 returns no lead ore, bnt 15)^ tons of zinc ore, valued at $480. The state mine inspector makes 
the same allowance for the year 1839; for 1890, he gives 4 tons of lead ore, valued at $90, and no 
zinc ore; for 1891, 40 tons zinc ore, valued at $920, and no lead ore. 

la addition to the above facts, we have for guidance the following table, kindly furnished us 
by Mr. E. B. Richardson, of Versailles. The Inforaaation was obtained chiefly from owners and 
former managers of smelters, and their statements are believed to be substantially correct, and cer- 
tainly not exaggerated. Oae or two other fnrnaces were in operation in the county In the late 
sixties and the early seventies which are not included. 

PBODnCTION or I,EAD FHRNiCES IN MOReAfT COUNTY. 



Tons Lead, 
Clark's Air, otherwise known as the Star 



uirnace. 

Bond' s furnace 

Wyan Spring furnace. 



850 
200 
600 



Handlin ( included In Clark's Star a jove ) 

Buffalo furnace 225 

Jackson county (Gum spring) furnace 105 



ToTis Lead, 

OttervlUe furnace 20 

O'Bryans' Scotch heanh furnace 150 

Gabriellurnace 30 

Brushy furnace 15 

The Cole Camp ( Benton county ) furnace, 
operated by Morgan county owners, 
smelted 50 

Total 2,145 



According to Mr. George P. Clark, of Versailles, who was the owner of a smelter in the 
county which was longer operated than any other, the lead given in the table was smelted between 
the years 1869 and 1877, the principal smelters being Bond's, Wyan spring, Itocky ford, Gum springs 
and Bafl'alo mines. Mr. Clark's smelter was at Rocky ford, and ran at intervals up to 1880. Ac- 
cording to Mr. Eichardson, 10 or 12 car-loads of galena have been shipped to other points since the 
smelters have shut down. 

The Mo. Pao. E'y books show the following shipments of zinc ore from Versailles: 

1890 1 ton. 

1891 10 " 



Newton County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1850 to 1859. 


Tons, 
24,285 

10,000 

20,000* 

23,000* 


Values. 
9!971,400 

600,000 

1,000,000 

989,000 


Tons, 
17,000* 

7,000* 

14,000 

16,100 


Values , 
$1,836,000 

1,190,000 

1,652,000 

1,320.200 

5,998,200 


Tons. 


Values. 


Tons, 


Values. 


1860 ' ' 1S69. 
1870 " 1879. 
1880" 1893. 


50,000* 

133,000* 

183,000 


1500,000 
1,596,000 


16,667 
44,333 


$2,000,000 
4,433.300 


Totals.... 


77,285 


3,560,400 


54,100 


2,096,000 


61,000 


6,433,300 



licad mining in this county began about 1850. Up to 1854, Swallow estimates the total pro- 
duction at about 520 tons of ore. After 1866, Schmidt states that it rose to over 4000 tons of ore per 
year [32, p 4S3] , la 1888, however. Swallow places the whole output of the Granby mines at about 
4000 tons of lead ore [219, p S2] , and, further, states that between February Ist and September Ist, 



COUNTY PRODUCTIONS. 



529 



Blow & Kennett's famaoe smelted 805 tons of lead. According to Campbell's Gazetteer (p, 400) , 
the Granby mines yielded np to J860, 17,707 tons of lead. From this data we allow a prodnotion of 
17,000 tons of lead for the years 1850 to '59 

Daring the war, the Granby mines were worked at intervals by both Confederates and Fed- 
erals. Immediately after the cessation of hostilities, work was resumed by H. T. Blow. In 1870, 
the Census places the value of Newton county's lead production at $72,500 This, at $50 per ton, 
would be equivalent to 1450 tons of ore . We have seen that the Census ngures are too low In other . 
counties, and we think here the same is the case, and that 2000 tons is probably nearer the fruth. 
Assuming the production in 1864 to be 200 tons of lead ore, and the increase to be regular np to 1870, 
the total for the five years ending with 1869 would be about 6000 tons. This is in harmony with the 
Btatementgivenby Campbell, that between the years 1860 and 1878 the Granby mines yielded 9838 
tons of lead, and large amounts were not accounted for. 

Prom 1870 to 1893, Mr, John P. Neville, president of the Granby Mining & Smelting company, 
writes that the Granby mines produced on an average 1250 tons of lead ore and 6230 tons of zinc ore 
since 1868. Broadhead gives a shipment of 2^00 tons of zinc ore from Granby in 1872 [32, p. 698}. 
In 1872, Campbell (p. 741) states that the production of Granby was 1660 tors of lead. According 
to Lloyd and Banman, the Granby company shipped in 1873, 2293 tons of pig lead, equivalent to 
about 3400 tons of ore j of this about one- half came from the Granby mines . In 1872, according to 
the same authority, St. Louis received 2419 tons of zinc ore from Granby. Schmidt (p. 501) esti- 
mates the total production of Granby to the end of 1878 at 40, 000 tons of galena. In 1874, the Granby 
district was producing abont 35 tons of galena weekly. For 1875, Williams (p. 176) allows Newton 
county a production of 8600 tOQs of zinc ore. From this time to 1879, the only check we have are 
Pnlsifer'a tables of productions for tha whole southwest, given under Jasper county, and Mr. 
Neville's general statements, which we think are too low. Considering these tacts, and allowing 
for productions of mines outside of Granby, we think an allowance of 2000 tons of lead ore per 
year entirely moderate. Zinc ore we allow an average production of 7000 tons for. 7 years . 

In 1880, the Census credits Newton county with a production of 1289 tons of lead ore; this. 
Increased proportionally as was Jasper county , is equivalent to about 1700 tons. The Census figures 
for zinc ore for that year are 9550 tons. In isai to 1882, Matthlessei and Hegeler purchased 4000 tons 
of silicate trom Granby. 

For I8S8, Wilson's flgnres are as follows: 
Leadore 1,761 tonE=$80, 873 Zinc ore 10,912 tons=$165,632 

For 1888, the Mine Inspector gives the production for the year ending October 15, as follows : 
Lead ore 1 ,861 tons Zinc ore 11,250 tons 

The latter figure is possibly too high . 

For 1889, the Census figures are as follows : 
Leadore 170tons=$7,074 Zinc ore 8,307toas=$191,487 

For the years 1889 to 1893, the Mine Inspector's are given in the following tables for years end- 
ing June 30: 





Lead ores. 


Zinc ores. 


1889 


Tons. 
1,863 

1,756 

1,505 

1,250 

1,457 


Value. 
$76,148 

87,700 

70,875 

55,059 

58,391 


Tons. 

6,990 

8,285 

7,90i; 

8,342 

8,043 


Valve. 
$142,642 


1890 


166,206 


1891 . 


139,829 
172,529 
107,350 


1892 


1893 
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Oar snmmaTy for 1880 to 1893 1b hence derived as follows : 



Year. 


Tons lead ore . 


Tear. 


Tons zinc ore. 


1880 


1,700 (Censne) . 
8,000 (estimate). 
1,761 (Wilson) . 
1,800 (estimate). 
1,861 (Mine I.). 
7,832 (Mine I.). 
22,964 


1880 


10,000 (Censns). 


1881 to 1885 


1881 to 1885 ;. ... 

1886 


50,000 (estimate) 
10,912 (Wilson) . 


1886 


1887 


1887 


11,000 (estimate) 
11,250 (Mine I ) 


1888 


1888 


1889 to 1893 


1839 to 1893 


39,661 
132 723 


Total 


Total 







Perry County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1820 to 1829 


Tons. 
25* 

50* 

100* 

150* 

150* 

100* 


Values. 
$1,000 

2,000 

4,000 

9,000 

7,500 

4,300 


Tons. 
16 

33 

70 

105 

105 

70 


Values 
$1,600 

2,880 

7,560 

17,850 

12,390 

5,740 


Tons. 


Values. 


Tons. 


Values. 


1830 " 1849 










1850 " 1859 










1860 " 1869 










1870 " 1879 










1880 " 1893 




















Totals 


575 


27,800 


399 


48,110 















In 1827, the Wilkinson digginiDgs were opened, and were worked np to 1828, producing abont 20 
tons ol ore . They were then abandoned nntil 1889, when they were reworked a little, according to 
Shnmard, and considerable ore was obtained. They were reworked with profit in 1856. A few other 
operations were conducted at other points in these early years. During the years 1868 to 1872, ac- 
cording to information kindly famished by Mr C. A. Weber, of Perryville, mines were worked 
near that town, and produced 300 tons of lead ore. Work was then abandoned until 1888. During 
that year and 1889, operations were resumed, and about 75 tons of ore were mined. According to 
"the State Mine Inspector's report, they produced in 1891, 15 tons of lead ore, valued at $675; in 1892, 
six tons of lead ore, valued at $163 
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Saline County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1870 to 1879 


Tons. 
100* 

200* 


Values. 
$5,000 

8,600 


Tons. 
•70 

140 


Values. 
$8,260 

11,480 

19,470 


Tons. 


Values. 


Tons. 


Values. 


1880 to 1893 




















Totals 


300 


13,600 


210 















Some mining has lieen done In this county dmlng the past 20 years . Teiy few facts of pro- 
dnctlons are, however, available. The Marmadnke diggings began about 1871, and in that year 
about 10 tons were produced. Later, the Collins mine was operated, and some $20,000 worth of 
lead is reported to have been taken out . We think an allowance of 300 tons of ore a liberal one for 
this county. 



St. Francois County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal 


Ores. 


Metal. 


1740 to 1799 


Tons. 
1,000* 

5,000 

7,263 

27,692 

11,428 

7,143 

34,285 

260.000 

353,811 


Values . 
$40,000 

200,000 

290,520 

1,107,680 

457,120 

428.580 

1,714,250 

11,118,000 

14,817,150 


Tons. 
500 

3,000* 

4,500* 

18,000* 
8,000* 
5,000* 

24,000* 
182,000* 


Values. 
$50,000 

270,000 

450,000 

1,620,000 
864,000 
850,000 

2,832,000 
15,924,000 


Tons. 


Values . 


Tons. 


Values. 


1800 to 1819 










1 S90 to 1 S99 










1 S30 to 1 S49 










ISCiO tn1R59 










I860 to 1869..., 
1870 to 1879.... 
1880tol893t... 


200* 
26,512* 


$2,000 
265,120 


67 
8,837 


$8,000 
883,700 










Totals .... 


245,000 


22,860,000 


26,712 


267,120 


8,904 


891,700 



fThe figures for 1890 to 1893 do not include the productions of the Valle mine, those of the 
preceding periods do: for the period of 1880 to 1893, the productions of the Valle mine are Included 
in Jefferson county. 

During the eighteenth century, the first notice of mining in'St. Francois county is at Mine a 
Qebore, where work was feebly prosecuted between the years 1742 and 1762; and this seems to have 
been about the only mine worked up to near the end of that period . About 1795 Mine a Layne was 
discovered, but did not produce much, while in 1799 Mine a Manteo, on Big river, was opened, and 
considerable ore was taken out . The Mine a LaPlate was worked about the same time, and yielded 
a few tons of ore. From all the data available, we conclude that a prodaction of 1000 tons of ore 
for this century is a liberal, though not excessive allowance. 
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Between the years 1800 and 1819 we have a little more information. In 1801 the Bogy, or Mine 
a Joe, was discovered, and a large amount of ore was taken out dnrlng the first year. In 1806 the 
Hazel Enn mines were opened, including Gray and Doggett's, and Schoolcraft records that 500 tons 
of lead were taken out in the first year. These mines were worked up to 1823; from 1817 to 1819 they 
produced 465 tons of lead, or 162 tons a year. In 1811, Brackenridge states that Bryan's mines pro- 
duced 300 tons Of lead. We have therefore taken 150 tons of lead as the average annual production 
during these 20 years, giving a total of 3,000 tons . 

Between the years 1820 and 1829, mining Increased in the county . In 1823 the Flat river mines 
produced 200 tons of lead, according to the Land Office report, while the total production bf Wash- 
ington and St. Francois counties is placed at 2600tons of lead. The Mines a Joe and Pratt mines 
wereprobably worked during this period. Inl82S, work at the Bryan mine ceased. In 1824, the 
Valle mine was discovered, and produced between 1824 and 1830, according to Dr. Litton, 2615 
tons of lead In 1825 the BIsch mine was opened, and produced at the rate of about 100 tons of lead 
per year. The Perry mines were discovered a lilte later. We thus estimate the production of the 
county as follows: 



Valle mines, 1824 to 1829, about 
Bisch& Perry, " " 
Flat Elver mines, " " 
Other mines, " " 
Total 



2,000 tons of lead. 
1,000 " " 
1,200 " " 
300 " ■ ' 
4,600 " " 



For the years 1830 to 1849, Dr. Litton, In his report of 1854, gives many valuable figures of the 
productions of the mines of this county, Including the annual productions of the Valle, Perry & 
Bisch mines, and the outputs of their fnrnaces. From these figures we compiled the following 
table : 
Productions of the Valle mine, 1830 to 1850 5,839 tons of lead. 

" '■ Perry " " 6,923 tons ore=4, 600 tons of lead. 

The total output of the Blsch, Valle and Perry furnaces from 1839 to 1849, inclusive, he places 
at 7837 tons of lead. To this we add the following estimates based upon his figures : 



Productions Blsch mine, 1830 to 1838, inclusive 

" Valle " " " 

' ' Perry " " " 

' ' other mines , 1830 to 1849, " 

Output of furnaces as above, 1839 to 1849, inclusive. 

Total for the 20 years 



900 tons of lead. 
4,260 " " 



During the decade from 1850 to 1859, we have the following table, derived from Litton: 



Productions Valle mine, 1350 to '64. 
" Perry " " 
Bisch " " 
Total 



1,445 tons of lead. 
2,132 " '• 
1,000 " 
4,577 



For the years 1855 to 1859, Mr. Gage [82} gives the output of the Valle mine as 1870 tons of 
lead. According to notes furnished us by Mr. Felix Eozler, and given in the mine descriptions, 
the lead made into pige by Bisch and Eozler, at the Perry mine, during the years 1855 to 1869 inclu- 
sive, amounted to 497 tons. 

The sum of these totals amounts to 6944 tons of lead. In addition, some little work was done 
at the Pratt and La Grave mines, at Bonae Terre. We, hence, consider an allowance of 8000 tons 
of lead a just one for this period . 
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For the productions between the years 1860 and '69, we have the valuable table of the lead 
manufactured at the Valle mine, included In the mine descriptions. From this table we flad that 
the production between the years 1863 and 1869 was 2319 tons of lead. Keferring to the production 
of 1855 to '59, and to that for 1862. we estimate the output of the Valle mines, for the years 1860 
and 1861, at 600 tons. 

In 18M, the SI. Joseph Lead company was organized, and produced, in 1865, 240 tons of lead . 
The productions for the years 1869 to 1893, are given in a table in chapter XV of this report. From 
this table we estimate the production between the years 1865 and 1868 inclusive, as 1000 tons of lead. 
That for 1839 is given as 261 tons, making a total for this decade, from Bonne Terre, of 1261 tons. 

Summarizing, our allowance for the whole county for this decade is obtained as follows : 



Valle mines 

St. Joseph Lead Co. 



2900 tons lead 
1300 



Other mines of the county 
Total 



800 tons lead 
5000 ' ' 



Concerning the production of zinc ore for this period, we have the statement of Mr. Eozier 
that the first 13 car-loads were shipped from the Valle mines in December, 1869. These we estimate 
to be equivalent to 200 tons. 

For the years 1870 to 1879 we have the Census figure of $37,760 as the value of the lead ore pro- 
duced in the county. This we estimate to be equivalent to 944 tons of ore or about 700 tons of lead . 
For the productions of the Valle and Bonne Terre mines we have the liguree of the tables referred 
to on the preceding pages. In 1877 the Desloge mines started operations; their outputs are also 
given in the mine descriptions. Other diggings were worked in the county during the decade. The 
total lead production is, hence, obtained as follows : 





1,944 tons lead 

17,451 










3,035 " 




Total 






24,000 *' 









For the zinc ore we make use of the table of productions of the Valle mines between 1870 and 
1890, given in the mine descriptions . From this we see that the total for the decade was 26, 512 tons. 

For the years 1880 to 1893 we begin with the figures of the Tenth Census, which allow for the 
county production in 1830, 9844 tons of lead ore (about 6600 tons of lead) and 2239 tons of zinc ore. 
The productions given in Valle mines tables for this period we credit to leflTerson county, as has 
been seen. The Sb. Joseph Lead company produced 94,727 tons of lead from 1880 to 1890, while the 
DoeRnnleadmines, which began work in 1888, produced up to and including 1890, 11,600 tons. Dur- 
ing 1830 to 1886, the Desloge mine yielded 38,330 tons of concentrates, equal to about 27,000 tons of 
leadj For the year 1889, the Eleventh Census gives the following figures of county production ; 
Lead ore, 23,514 tons; valued at$l, 014,462. 
Zinc ore, 2,310 " " " 23,100. 

These figures, without doubt, include the output of the VaUe mines. 

For the years 1839 to 1893 inclusive, the State Mine Inspector gives the following figures, which 
include the Flat river, but do not include the Valle mines output : 

Tears end June 30. Tons lead. Totalvalue. 

1889 19,465 $1,449,321 

1890 16,900 1,232,000 

1891 16,537 1,311,961 

1892 23,740 tons ore=abont 16,618 1,296,204 

1893 20,349 " = " 14,244 1,100,000 

We thus obtain for the total output of the conaty the f jUowing results; 

1880 to 1890 .St. Joe Lead Co. and Doe Eun 106,327 tons lead. 

1880 to 1886 .. .Desloge works 27,000 " " 

1891 to 1893... Mine iQspectOT 47,399 " " 

1880 to 1890 ...Other mines 1^274 " " 

Total 182.000 " " 

As the output of the Valle mines for this period is credited to Jefferson county, no zinc appears 
here. G — 35 
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Ste. Genevieve County. 



Period. 


Lead. 

• 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1850 


Tons. 
50* 

700* 


Values. 
$2,000 

28,000 


Tons. 
32 

490 


Values. 
$2,880 

52,920 


Tons. 


Values. 


Tons. 


Values. 


1850 to 1859 










1860 to 1869 










1870 to 1879 


300* 


25,000 


350 


41,300 










1880 to 1892 


















97,100 










Totals 


1,250 


55,000 


872 















In Ste. Genevieve county, the Avon mines are about the only ones that have prodnced ore. 
Work was begnn here in 1848. About 8 tons were produced in that year. Up to 1866, Dr. Shnmard 
states that some 76 tons had been prodnced. Between the years 1848 and 1858, the greater part of 
mining was apparently done here, and, according to Jndge G. W, Griffith, of Avon, about 760 tons 
of ore were prodnced during these years. The mines were then abandoned, and work was not re- 
sumed until 1872. Between that year and 1874, Jndge J. B. Boyd, of Avon, estimates that about 
600 tons of ore were raised. Dressing works and furnaces were erected at that time, and prepara- 
tions were made for a large production. 



Texas County. 



Period. 


liead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


Before 1880 


Tons. 
10* 

1* 


Values . 
$500 

43 


Tons. 

7 

1 


Values. 

$826 

57 


Tons. 


Values. 


Tons. 


Values. 


1880 to 1893 


1* 


$10 





$33 


Totals 


11 


543 


8 


883 


1 


10 


33 







Some little mining has been done In this n.ounty in paijt years, probably In the early seventies. 
No records of productiors at that time have, however, been obtained. About the year 1889, the 
Cabool mine produced about 2>^ to^is of zinc ore and some 300 lbs . of lead ore. 
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Washinjjrton County. 



Period. 


Lead. 


Zinc. 




Ores. 


Metal, 


Ores. 


Metal. 


1725 to 1799.... 


Tons. 
19,000* 

28,500* 

16,130 

38,460 

18,555 

4,285 

13,000* 

23,000* 


Values. 
$760,000 

1,140,000 
645,000 

1,538,400 
742,200 
257,100 
650.000 
989 000 


Tons. 
9,500 

17,100 

10,000* 

25,000* 

13,000* 

3,000* 

9,100 

16, 100 


Values . 
$950, 000 

1,539,000 

1,000,000 

2,250,000 

1,404,000 

510,000 

1,073,800 

1,320,200 


Tons. 


Values. 


T'ons . 


Values. 


1800 to 1818 










1820to]829 ... 










1830 to 1849 .... 










1850 to 1859 .... 










1860tolS69,.. 










1870 to 1879.... 
1880 to 1893 . . . . 


lO.OUO* 
4,000* 


$100,000 
48,000 


3,338 
1,333 


t400,000 
133,300 


Totals 


160,930 


6,721,900 


102,800 


10,047,000 


14,000 


148,000 


4,666 


533,300 



ThlB county was the scene of some of the earliest mining in tlie state. For data concerning 
productions, we are dependent entirelyupon scattered notes contained in Austin's, Schoolcraft's and 
Lltton's writings, already referred to, and also to several volumes of the Public Lands reports . 

Mine Kenault wasdiscovered ahout 1725, and was worked up to 1742. It then lay idle until 
the last years of the century. Old Mine was discovered about the same time and actively worked 
up to 1742, and more feebly from then to 1762. In the last year of the century, operations were also 
resumed here. 

Mine a Burton was discovered in 1763, and was worked continuously to the end of the century. 
At times, the production was as high as 1800 tons of ore annually. Between 1798 and 1803, Austin 
places the production at 300 tons of ore annually . 

From this data, we estimate the following productions : 



Mine a Renault, 20 years. 
Old Mines, 40 " . 

Mine a Barton ,37 " . 

Other mines 

Total 



1,000 tons of ore. 

2,000 " " 
16,000 " 

1,000 " " 
19,000 



Mine a Burton continued worked from 1800 to 1804, at the rate of ahout 300 tons of ore per 
year. Between 1804 and 1808, it is credited with a production of 400 tone of ore per annum, 
thence to 1818 with a production of 250 tons of lead ; in 1819 the production :was probably as much 
as 500 tons of ore. After this it began to decline. 

Old Mines produced at the rate of about 100 tons of ore in 1804, and work was done here for 
some years afterward.' 

Mine a Martin was discovered in 1803, and reopened in 1814, when large quantities of ore were 
mlued. 

New Diggings were discovered in 1806, and produced for a few years at the raie of 1000 tons of 
ore per year. They were abandoned about 181B. 

The Shibboleth mines were discovered in 1811, and produced about 2500 tons of ore In that 
year. In 1819 they were piodnclngat the rate of 500 tons of ore. In 1814 the Fcurche a Conrtois 
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and Richwoode mines were started, and produced small qnantitles. In addition to these, there 
were a number ot small mines working, which we may allow a production, up to 1816 inclusive, of 
about 1000 tons . 

;Fot the three years, 1817 to 1819, Schoolcraft gives a list of 24 mines, which produced together 
In these three years about 4000 tons of lead, or, say, 6O0O tons of ore. 

From these notes we obtain the total ore production of the county, 1800 to 1819, as follows: 





6,400 tons ore. 

600 
6,000 
8,000 


Richwoods and F.Courtols 3 y'rs. 
Other small mines, 17 years .... 
24 mines, 1817 to 1819, 3 years . . 
Total 


60O tons ore 




1,000 




6,000 " 








28,500 ■' 







Between 1818 and 1825, the production of the Missouri mines, which were mainly in Wash- 
ington and St. rrancois counties, is estimated to have averaged at least 2000 tons of lead ore per 
annum. In 1823, the total production of Washington and St. Francois counties is placed at 2500 
tons of lead; that of 1826 at 2100 tons. From July 1825, to September 1826, the output is placed 
as high as 5000 tots of lead. For the seven years, 1824 to 1830, Dr Litton states that 5528 tons of 
lead were shipped from Selma. This does not include the production of the Valle mine, nor 
the shipments from Herculaneum, and the amounts hauled directly to St Louis. 

The conditions indicate something of a falling off in the Washington county and an increase 
in the St. Francois county outputs. Close figures it is impossible to obtain. As a general estimate, 
however, we take it that an allowance of 1000 tons per year is not far from the truth. 

In 1831, 200 persons were employed at the F. Courtois mines. Between 1830 and 1850, Old 
mines and Shibboleth were worked, though the output was much reduced in late years Other 
diggings were Belle Fontaine, Cannon, Burks, New Diggings, Shore, LaBeaume, French and others. 
The last produced from 150 to 260 tons of lead ore between the years 1844 and 1850 . The La Beaume 
mine is said to have yielded between 100 and 300 tons of ore per annum for 30 years, up to 1854. 

Dr. Litton gives a list of the productions of 14 furnaces, from which w"e extract the following: 



1841 508 tons lead 

1842 816 " 

1843 1366 " 

1844 1355 " 

1845 1437 " 



1816 1366 tons lead, 

1847 1191 " 

1848 1352 '■ 

1849 1312 " " 



Dr Litton confesses that this table is Incomplete as regards some Important furnaces, as for 
the earlier years data were not available . For the later years the returns were from the books at 
three principal shipping points, while from the others figures were not obtained. 
For this decade, we hence make the following allowance; 

1830 to 1841 1,100 tons ore per year=13,000 tons lead. 

1842 to 1819 1,500 " " =12,000 " 

Total 26,000 " 

In 1855, Swallow gives 21 mines and 14 furnaces as operating in the county . In 1854, little 

work was in progress at Old mines, and some 20 men were employed at Shibboleth. Some 15 other 

mines were in operation . 

From Dr. Litton's statement of furnace productions, we extract the following: 



1850 . 
1851,, 
1852. 



1,106 tons lead 

1,147 

1,118 



1853 
1854. 



1,050 tons lead. 
990 



The remarks concerning the imperfections of the preceding table apply here also. A diminu- 
tion of the production is indicated, As a general estimate, we think an allowance of 1300 tons of 
lead per year a fair one for this decade . 
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For the years 1860 to 1869 we have been able to obtain absolutely no records of productions or 
other notes indicative of the status of mining. That dnring the period of the war, little or no work 
was done, is, however, probable. Afterward operations were probably resamed, with the increase 
in the price of lead. We henCe allow for this period a production of 3000 tons of lead. 

For the year 1870, the Census valaes the lead ore production of Washington county at $17,000 . 
Tills, at $50 per ton, is equivalent to 310 tons of ore. For 1830, the Census figures are 1185 tons of 
lead ore and 606 tons of zinc ore . 

Flynn's furnace at Richwoods produced the following amounts: 

1877 89 tons of lead . 

1878 74 " 

1879 117 " " 

la 1873, Broadhead [31', yp. 697, 69S] reports that 1659 tons of zinc ore and 220O tons lead ore 
were shipped from Washington county. According to the Mines, Metals and Arts, there had been 
smelted : 

At Webster, Palmer and Harmony furnaces, up to April 1, 1874 12,500 tons of pig lead . 

From the old Perry furnace were shipped up to April, 1874 112 " " 

From the Long furnace at Old Mines, in 1873 214 " " 

From the White smelter at Old Mines, in 1873 74 " " 

With these and other Washington county furnaces, it must be remembered that small 
amounts of ores from adjacent parts of other counties are probably represented. 

According to Williams [2M], the Hopewell furnace produced in 1875, 156 tons of lead. Wash- 
ington county in the same year produced 1,566 tons of lead and zinc ores. There were probably 
produced in Washington and other counties in that year 4500 tons zinc ore. 

Between 1872 and August, 1891, the following were the productions of dififerent furnaces of the 
county , according to statements furnished by operators : 



Tons lead ore. 

3. P. aud E. M. Bngg, Potoai 7,443 

James O. Long 2,850 

PalmerLeadCo 10,358 

Charles Moran,Eloh woods 1,900 

Mrs. Thomas S. White 5,700 

£ingstQn furnace 366 

Abbeyviile Mining Co 25 

Total 28,642 



Tons lead ore . 

Allowf d for missing m'nes and for years 

1870, '71, '92 and '93 7,35li 

Total for 1870 to 1893, inclusive 361,000 

Allow for years 1870 to 1879 13,000 

Balance for 18S0 to 1893 23,000 



From the notes above given, we think an allowance of 10,000 tons of zinc ore for the years 
1870 to 1879 a fair one . 

For the years 1880 to 1892 we have already given figures. In addition, we present the following 
table, extracted from the Census and mine inspector' s reports : 
US. Census ; Tom lead ore. 

1680 1,185 

1889 '■ 1,074= $27,706 

State Mine Inspector, years ending June 30: 

1889 ^. 3,800 

1890 1,200 

1891 1,850= 83,180 

1892 1,794= 81,088 

1893 877= 27,805 

In 1887, the mine Inspector reports that the Palmer mines were producing at the rate of 500 

tons of ore per year; and the Union M. & S. company, J. Long and Old Mines at the rate of nearly 
700 tons . 



Tons zinc ore. 
.. 660 



125 



538 



LEAD AND ZINC DEPOSITS OP MISSOURI. 



Webster County. 



Period . 


Lead. 


Zinc. 




Ores. 


Metal. 


Ores. 


Metal. 


1830 to 1849 


Tons. 
300* 

100* 

200* 

300* 

200* 

1,100 


Values. 
$12,000 

4,000 
12,000 
15,000 

8,600 
51,600 


Tuns. 
195 

70 

140 

210 

140 


Values. 
«17,550 

7,560 

23,800 

24,780 

11,480 

85,170 


Tons. 


Values. 


Tons. 


Values . 


1850 ' ' 1859 










1860 " 1869 










1870 '• 1879 










1880 ' ' 1893 





















Total 


755 

















As stated in tlie mine descriptions, wjrk apparently began in tliis county as early as 1840 , 
and about 150 tons of ore were mined at the Hazel wood diggings . A few other mines were also 
worked, but the product was not large. For ttie ten years preceding the war we can make only an 
approximate estimate, and for the years 1860 to 1869 the same. According to the flgares of the 
Census, the production of lead ore In Webster county, in 1870, was valued at $1980, equivalent to 
about 40 tons of ore. For succeeding years we have no figures, and our estimates are entirely 
hypothetical. 



Wrigrht County. 



Period. 


Lead. 


Ziuc. 




Ore. 


Metal. 


Ore. 


Metal. 


1870 to 1879 


Tons. 
330* 


Values. 
$16,550 


Tons. 
231 


Values. 
$27,258 


Tons- 
700* 

600* 


Values 
$7,000 

7,200 


Tons 
233 

200 

433 


Values. 
$28,000 


1880 to 1893 


20,000 


Totals 


1800 


14,200 


48,000 



Figures of productions of Wright county mines are given in some detail In the mine descrip- 
tions, and the reader is referred to these for the data upon which the estimates of the table are 
based. 

From these county statistics are prepared the summaries of the 
following two tables. In addition, by direct reference to the annual 
yields of individual mines, and to the annual productions of camps 
and of the whole state, given in the preceding notes, tables of annual 
productions of ores since 1870 have been prepared, and are incorpo- 
rated in the general tables of states on pp. 254-256, of chapter VI of 
this report. 
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TABLE OF TOTAL STATE PKODUCTIONS, BY COUNTIES. 

From the beginning of mining to the end of 1893 . 



Counties . 



LeBd. 



Ore. 



Metal. 



Zinc. 



Ore. 



Metal . 



3 

4 

6 

6 

7 

8 

9 
10 
11 
12 
IS 
U 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 



27 



Barry 

Benton 

Camden 

Christian 

Cole 

Cooper 

Crawford 

Dade 

Dallas 

Franklin 

trreene 

Hickory 

Jasper 

Jefferson 

Lawrence 

Madison 

Maries 

Miller... 

Moniteau 

Morgan 

Newton 

Perry 

Saline 

8t . Francois 

Ste. Genevieve., 

Texas 

Washington 

Webster 

Wright 

Totals 



ToTis. Values. 



160 

400 

700 

6,600 

3,900 

130 

2,700 

2,140 

700 

37,450 

94,000 

475 

232.300 

26,663 

25,867 

147,810 

100 

2,200 

2,600 

3,500 

77,286 

676 

300 

353,811 

1,250 

11 

160,930 

11,000 

330 



$6,950 

21,500 

33,000 

262,000 

184,600 

6,800 

122,600 

102,563 

39,300 

1,620,000 

4(4,300 

25,550 

10,763,000 

1,165,150 

1,132,946 

6,613,618 

5,000 

110,300 

108,450 

176,600 

3,660,400 

27, SCO 

13,600 

14,817,150 

55,000 

643 

6,721.900 

51,600 

16,600 



Tons 
112 



280 
4-5 
3,850 
2,705 
91 
1,865 
1 

490 

25,402 

6,580 

333 

162,610 

18,077 

18,107 

97,704 

70 



1,099,768 48,737.670 



Values. 



38,600 
64,010 
413,420 
299,030 
11,830 
213,490 
160,718 
73,600 
2 647,580 
684,040 
45,774 
16,114,700 
1,854,254 
1,487,294 
9,929,208 
8,260 
1,650 184,020 
1,690 175,760 
292,710 
64,100 5,998,200 
48,110 
19,740 
22,860,000 
97,100 



Tons 
1,200 

10 



399 

210 

2i5,000 

872 



102,800 
755 
231 



10,047,000 

85,170 

. 27,258 



750,355 73.881,395 



500 



18,000 



6,700 

50 

851,000 

33,561 

83,711 



10 



Values 
$14,400 



6,000 



140,000 



123,400 

600 

18,142,000 

408,732 

1,240,962 



500 

60 

183,000 



26,712 



11,006 

1,320 

2,096,000 



Tons. 
40O 



165 



2,445 

16 

364,390 

11,620 

30,601 



Values . 
$40,000 

480 



16,500 



486,300 



2«6,100 

1,600 

36,903,000 

1,172,000 

3,060,100 



215 21,500 



267,120 



1 10 

14,000 148,000 



1,300 



1,216,315 



14,200 



22,614,084 



26 
61,000 



8,904 



489,119 



2,600 
6,433,300 



891,700 

33 
533,300 

48,000 



49,823,113 
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TABLB OF TOTAL STATE PK0DUCTI0N8, BY PKEIODS. 





Lead. 


Zinc, 




Ore. 


Metal 


Ore. 


Metal. 


1720-1799 


Tons 
36,000 
42,200 
80,800 

112,900 
73,100 
45,100 

229,500 

530,200 


Values. 
$1,440,000 

1,689,000 

1,231,000 

4,516,000 

2,928,000 

2,706,000 

11,476,000 

22,766,000 


Tons. 
18,000 

25,300 

19,100 

73,400 

61,100 

31,600 

160.700 

371 100 


Values . 
$1,800,000 

2,280,000 

1,908,000 

6,604,000 

6,526,000 

5,370,000 

18,961,000 

31,432 000 


Tons. 


Values. 


Tons. 


Values. 


1800-1819 










1820-1829 










1830-1849 










1860-1859 


200 

156,400 

1,058,700 








1B60 1869 


2,000 
$1,680,000 
20,932,000 


100 

56,000 

433,000 


$8,000 
6,524,000 
43,291,000 


1870-1879 


1880-1893 






1,099,800 


48,737,000 


760,800 


73,881,000 


1,215,800 


22.614,000 


489,100 


49,823,000 
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VIEWS OF MINING PLANTS IN SOUTHWEST MISSOURI. 

Fig. I « PROSPECTORS' OUTFIT. 
FlQ. -i.. A COMPLETED PLANT. 



From pliotograplis by W. P. Jenney, 



CHAPTER XIV. 

THE MINES OF THE SOUTHWESTERN DISTRICT. 

THE JASPEB COUNTY SUB-DISTEICT.— THK NEWTON COUNTY SUE'DISTBICT. — THB LAWRENCK AND BARRY 
COUNTY SUB-DISTRICT.— THE GREENE AND WEBSTER COUNTY SUE-DISTRICT.— THE CHRIS- 
TIAN COUNTY SUB-DISTRICT.— THE WRIGHT COUNTY SUB-DISTRI CT.— THE DADE COUNTY 
SUB-DISTRICT.— OUTLYING DEPOSITS IN THE SOUTHWESTERN DISTRICT . 

The Southwestern district, as here defined, Includes the mines of nine differ- 
ent counties. For convenience of discussion, this district is further separated into 
certain sub-districts, this separation being controlled partly by county lines and 
partly by the characteristics of the deposits. Within the boundary lines of these 
divisions, a study of the accompanying district map reveals the fact that the 
mines are bunched about certain centers, in such a way as to admit of their being 
again separated into what we will call "camps," which, though loosely tied 
together by scattered deposits, are yet quite distinct. The primary divisions 
which we thus recognize in the Southwestern district are as follows : 

1 . The Jasper county sub-district. 

2. The Newton county sub-district. 

3. The Lawrence and Barry county sub-district. 

4. The Greene and Webster county sub-district. 

5. The Christian county sub-district. 

6. The Wright county sub-district. 

7. The Dade county sub-district. 

The mines of these sub-districts we shall now describe in the order given. 
For the sake of completeness we shall introduce, in addition to the results of recent 
examinations, abstracts of descriptions already published of mines since abandoned 
and now inaccessible, which were of importance and which serve as valuable illus- 
trations. 
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THE JASPER COUNTY SUB-DFSTRICT. 

The Jasper county sub-district, as here defined, covers townships 27 N., 28 W. 
and the southern half of 29 N., ranges 31 W., 32 W., 33 W. and 34 W., including, 
thus, mines just south of the Jasper county line, in Newton county, and also the 
mining camp of Galena, Kansas. As belonging to this sub-district may also be 
regarded the recent developments at Spring City, in Newton county, section 10, 
township 26 N., 33 W. 

Reference to the description of the stratigraphy and to the discussion of the 
ore deposits of southwestern Missouri, in preceding chapters, will show that the 
ore bodies of this sub-district are In Lower Carboniferous rocks which are prac- 
tically horizontal. These arecomposed, normally, of crystalline, white limestone, 
carrying abundant orinoids remains, and other fossils. With these beds are asso- 
ciated varying proportions of chert, which is sometimes disposed in nodules, fol- 
lowing generally the stratification, sometimes in lenticular layers, and sometimes 
in massive bodies. A preponderance of chert has been observed at the lower 
levels, in exposures along the larger streams, where great bodies frequently crop 
out; these are shown, however, not to be persistent. In the vicinity of the ore 
bodies, the limestone country rock is much decomposed and often dolomized. The 
extent of the decomposition is variable ; sometimes, only occasional pinnacles or 
ridge-like masses, called "bars," are left ; sometimes, a limestone stratum stretches, 
roof-like, over the ore body. Overlying these Lower Carboniferous rocks, and oc- 
cupying depressions in them, are frequent limited patches of Coal Measure shales 
and sandstones, often containing coal beds of workable thicknesses. 

The ore bodies proper are brecciated masses of irregular form, of no prevail- 
ing trend, but generally of greater horizontal than vertical extent. They are 
composed principally of the residuary products of decay of Lower Carboniferous 
limestones, largely chert, but also of Coal Measure shales and sandstones, with 
occasional fragments of coal . The fragments of these materials are surrounded 
by a matrix, consisting of comminuted particles of the same, or of plastic clay or 
mud ; frequently this matrix is solidified, sometimes through the deposition of 
lime, forming an impure limestone, and more often, through the deposition of 
silica, forming an impure chert. The metalliferous minerals are diffused through 
this matrix or occupy cavities between the fragments. 

The compounds of lead and zinc are principally galena and blende ; their oxi- 
dation products are comparatively rare in this sub-district. The most common 
associated minerals are dolomite, calcite and marcasite. 

Though certain groups of oiines are along the lower levels of the country, the 
deposits are characteristically distributed upon the divides between the larger 
streams ; the Joplia, Webb City and Galena camps being notably so located. Indi- 
vidual mines may be in or adjacent to the minor depressions ; but, in a large sense, 
the deposits characterize the uplands rather than the lowlands. 

A noteworthy feature of this sub-district is that the ores are bunched about 
certain centers and are not uniformly distributed over the area, and in many cases 
no connection can be traced between such groups of deposits. 
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Within the Jasper County sub-district, we distinguish certain camps < 

of mines gathered around different towns or places. The most impoi 

ie are about Joplin, Webb City and Carterville, Carthage, Oronogo, I 

eville, Saginaw, Scotland, Spring City, and Galena, Kansas. The ore d 




lese camps we will now proceed to describe, giving chief prominence, as 
lose most important mines recently studied by the Geological Survey, I 
ing reference also to mines previously described by others which ai 
cessible. 

The productions and relative importance of the different camps can be j 
•om the following tables of productions duriifg recent years : 
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THE JOPLIN CAMP. 

The mines belonging to this camp are mostly included within the city limits 
of Joplin, an area of about 12^ square miles, extending from Turkey creek on the 
north, southward to the county line, with a breadth of 3J miles. Beyond these 
limits to the east are further included the mines of what is known as the 
Thousand Acre tract ; to the southwest the Roaring Springs group of mines, 
and to the north, just beyond Turkey creek, the Tuckahoe mines. A few other 
outlying mines of contiguous country will also receive notice under this heading. 
The map of p. 545 shows the outlines of the camp, the location of the principal 
mining tracts and the distribution of openings during recent years. 

This is one of the foremost camps, not only of Jasper count.y, but of the entire 
Southwestern district. Sufficient of its history has already been recited, for the 
fact to be apparent. Beginning with desultory mining about 1850, it sprang into 
prominence not until the year 1870, with the discoveries on the Moon tract, now 
within the town limits. From a production of a few hundred tons in that year it 

has risen to many thousands at present, and 
ffi^^^^ ^"^^ a town with multiplied Industries has grown 

up. During these years of its history, a vast 
number of mines or diggings have been ope- 
rated about Joplin, and the openings at seme 
localities almost touch each other over many 
acres. The density of mining along Joplin 
creek as early as 1873 is well illustrated in the 
adjacent, cut reduced from the map accom- 
panying Schmidt's report of that year. On 
land maps of the district issued by Mr. J. K. 
Holibaugh, M. E. of Joplin, in 1892, from 
which iigure 116 of the preceding page is 
prepared, 115 different mines, each probably 
representing several openings, are located 
within the tovrn limits, and a dozen or so 
beyond these ; many more have undoubtedly 
been dug in past years. It is, manifestly, 
entirely impractical to enumerate all of these, 
and still more so to attempt their description. Many are long since abandoned, 
and no records are preserved, if kept ; others are mere shallow pits, the scenes of 
a few weeks' work. Similarly, with regard to the mapping of the mines, much 
detailed field work and sheets on large scales would be necessary in order to locate 
all of the openings. On the district maps accompanying this report, only general 
locations can be attempted. Topographic maps on a much larger scale have been 
drawn, and were to have been issued with special reports as soon as the means 
were provided. 

THE EAGLE MINES. 

In the EontliweBtein corner of the camp, in the SE. X of section 16 and the SW. M of tectlon 
15, is a gronp of diggings of which the Eagle mines of the Empire Zinc company are the center. 
Adjoining these to the east, and in similar gionnd, are the mines of the Mahaska Mining company, 
and to the west those of the Snyder Brothers . Immediately across the county line to the sonth 
are the mires of the Emille Zinc company. These belong to the same gronp. 




Pig. 117. Density of mining, Joplin cr. 1873 
From map of A. Schmidtj Report 1S73-74. 
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Ab showing the extent of these mines, the following flgnies of produoticn are given: 





Eagle.* 


Mahaska, t 


Snyder Bros.J 




Lead ore 


Zinc ore. 


Lead ore. 


Zinc ore 


Lead ore. 


Zinc ore . 


1887 to 1889 


Tons. 


Tons. 


Tons. 


T6ns. 


Tons. 


Tons. 


1889 


il 

338 

220 

1,084 

413 


1,610 
3,93t 
6,274 
4,236 
2,694 




10 
1,163 






1890 




417 


1891 




355 
110 


7,858 


1892 


451 


882 


2,866 


1893 















» From flgnres furnished by Empire Zinc Co. Those for 1893 Include only 4 months operation . 

t From J E Hollbangh. 

tFrom the state mine inspector's reports, andrefer to the year ending Jnne 30. 

This groap of minea is situated at the head of a hollow leading down to Shoal creek, follow- 
ing a small tributary which flows into that creek at Grand falls . This fact of topographic location 
is indicated on the district map, and is clearly shown on the topographic map prepared by the Sur- 
vey. In the figure of the opposite page, the distribution and shape of the underground workings 
are shown, the illustration being reduced from the company's mine maps. Though part of these 
excavations were in barren ground, their outlines are quite closely those of the ore bodies, and 
hence the illustration is a very Instructive one . 

The mines occupy the ground of the early Corney diggings. As described by Schmidt 132, p. 
444] in 1873, these diggings consisted of a number of shafts sunk to depths of about 20 ft. , through 
loose flcagments of chert and disturbed layers, overlying decomposed dolomite, in which were im- 
bedded flragments of chert and streaks of blende 1 to 3 inches thick. Associated with the chert, 
blocks of sandstone were found. In one shaft, bluish limestone was encountered, containing bitu- 
men at a depth of 20 ft. The Endlong diggings, also described by Schmidt, were a fourth of a 
mile north of the Corney . Cerussite was found here in the red surface clay . 

Shaft No 25 of the Eagle mines, at the time of visit, was operating two drifts or levels at depths 
55 and 75 ft. respectively. The workings of the upper level followed generally an E-W. direction, 
while in the lower level they lay more nearly N-S. The ore occurred in horizontal ' 'runs, ' ' which 
are ill-deflned oblong bodies of irregular sections— sometimes expanding In cross-section to form 
chambers— the contents of which merge into the surrounding barren ground . This barren ground 
was in composition often the same as the gangue of the ore bodies proper, and consisted largely 
of chert. The chert occurred generally In slabs, and sometimes in roughly spherical masses. The 
slabs were evidently remnants of lenticular layers or thin strata, and sometimes extended across 
or over an entire ore body, forming thereof of large chambers; elsewhere they dipped strongly, 
the strike beini; frequently parallel to the run of ore.* This chert was of the wlilte or bluish variety 
of the country rook, extremely fragile, a sharp blow of the hammer shattering a large mass into 
numerous fragments. 

In and around these slabs and blocks of chert was a matrix of granular dolomite, more or less 
decomposed, associated with red tallow clay, sometimes occurring in large masses . Some portions 
of this matrix were partially silicifled, forming a somewhat soft aad impure, dark secondary chert. 
In one part of the mine, barite was found in a crystallized condllion in snifloient quantities to in- 
terfere with the milling of the blende; this is, however, an exceptional occurrence, barite being 
rare In the mines of this district. Through this gangue the mineralization appeared to follow cer- 

♦ Itfr. Pope Yeatman, the mining engineer of the company, expressed the opinion that, where 
such dips converge, as in a shallow syncline, produced probably through settling, ore is liable to 
be found. 
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tain axes, though spreading varying distances from them. The ore deposit proper is, thus not a 
distinct body, as if introduced into a pre-existing cavity, but is, more exactly speaking, an im- 
pregnated portion of a brecciated and dolomized mass. 
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Fig. 



The metalliferouB oonstitnerits of the ore were prlEcipally blende, but a good deal of galena 
was aUofonnd. The crystals of these minerals were disseminated throngh the decomposed dolo- 
mite or o,lay, or through the dark secondary chert, or Ihey were attached to (he surfaces of the 
fragments of orjginal chert. This mineralized portion was frequently a mere string, while else- 
where it spread out to a large body. In such cases, if the gangue was soft, the whole ore body 
could be shoveled out, leaving large chambers, sometimes as much as 150 ft. across The zinc 
contents of these ores, as taken from the mines, ranged from lOK to 12K per cent, the moisture 
from 17.3 to 23 per cent, the balance being gangue. From the relative output of lead and zinc ores, 
the lead contents is probably below 1 per cent. The dressed zinc ore contaiied from 60 to 62 per 
cent of metallic zinc, and at times reached as much as 66 per cent. 

All the phenompna of these deposits yield evi- 
dence of great decomposition, alteration and locai 
disturbance of the country rock ; the traces of origi- 
nal Btratiflcalion are usually well-nigh obliterated, 
only a few limestone blocks being found in the ore 
] body, and these disconnected and enclosed in dis- 
■ turbed and shattered chert. Figure 119, produced 
from a sketch made in the mine by the writer, illus- 
trates the condition. Between the different runs of 
ore, concealed ridges of undecomposed limestone, 
known as " bars," are, however, found. 

Shaft No. S3 is about 70 ft . deep and , as shown 
on the map, is about 600 ft. east of the last; it con- 
119. Sketch showing disturbed condition nects with the Anne Baxter 'and Hemenway shafts 
of ore body at Eagle mines. on the Mahaska land, still farther east. The pre- 

vailing course of the ore run is a little N. of E. , and it is in direct continuation of the upper run of 
No 23. The ore contains blende and a little galena; steel blende is especially abundant here; 

little or no pyrite was observed. The gangue is similar to 
that last described, with abundance of the earthy, secon- 
dary chert. The chert slabs are very much disturbed and 
dip in all directions, sometimes at steep angles. In one 
portion of the mine a pocket of Goal Measure shale and 
sandstone, such as are frequent in the district, was encoun- 
tered. The adjoining figures (120) illustrate the conditions 
of its occurrence. I 

Shaft No. SB, about 400 feet north of No. 23, is, appar- 
ently, in another run of ore, separated from the last by a 
limestone bar. It is 80 ft. deep, with a drift at the bottom 
and one at 80 ft. The structure and composi- 
tion of the ore body are similar to the last, 
with the exception that a larger amount of 
pyrite Is present. 

Snyder No . 3 Shaft, about a quarter of a mile 
west of the last, is 70 ft. deep. The ore con- 
sists of blende and galena, in a gangne com- 
, posed of highly brecciated, white chert, en- 
closed in decomposed dolomite, and in a dark 
5 drab, hard, earthy chert, not unlike a granu- 
.120. Occurrence of Coal Measure shale and lar argillite in texture Dolomite crystals 
sandstone at the Eagle mines. ^re frequently found imbedded in the earthy 

chert, to the extent of constituting often a large part of its mass; these, on weathering out, leave 
a peculiarly pitted, tufaceous-looking rock . These two conditions are well illustrated in the plate 
opposite this page. Analysis No. 515 of the table on p. ill is of this gangne. 
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The Emilie Mine, immediately soatli of tiie Eagle mine, began operations in the spiing of 3890. 
Itwas visited by Mr. Kobertson, and is described by him as follows: "The shaft is 100 ft. deep, 
thenpperSSft. being in a mass of breooiated chert, and the lower 16 ft. in hard, compact chert. 
The ore found here is mainly blende, of a fair quality, partially cementing the fractured chert, the 




Fi G , 12 1 . Map of the Brailie mine . 

interstices being lilled and the whole being bound together by a dark brown secondary chert . Some 
"silicate" occurs in the upper portions o( the workings, especially in the softer ground. Besides 
blende and calamine, few other minerals are present, though some marcasite and,calcite occur. 

The ore body appears to be a "run," which is about 20 ft. to Soft, in thickness, 20 ft. in 
width, and has been followed S. 20° W. for abDut 100 ft, , by a drift. It lies between the levels of 
66 and 90 ft . A drift h as also been run for about 60 ft . to an air-shaft . 

The chert in the upper part of the mine is light drab in color, and is very brittle. That occur- 
ring at a depth of 85 ft. is extremely tough and harl to drill; It is of a dark-bluish drab color, and 
lies in heavy benches ; the secondary chert, which occurs in the ore, is of a brownish drab color, and 
very hard and tough; it fills all the interstices between the fragments of chert and ore, and renders 
crushing and jigging imperative. (See Anal. No. 36i of table on p. 447 ) In some portions of the 
mine, the grouad is less hard, and is thus interesting as an illustration of the way that both soft 
and hard ground may occur within narrow limits . Up to 1891 , about 4000 tons of zinc ore had been 
produced." 

Reviewing this group of mines, an inspection of the map on page 519 shows that the runs 
of ore at the, different shafts follow cerlaln lines or courses. One series of courses is plainly 
in aa ENE.-WSW. direction, while another prevailing direction is approximately NW.-SE., 
nearly at right angles to the last. Further, among the peculiarites of the Eagle mines is the fact 
that they are located on a divide between two small hollows, though in a large sense they are in a 
depression. The ore bodies here are characterized generally by being much disturbed and open, 
are associated with much shattered chert, have no limestone roof and few limestone bars; the 
ground is also usually soft and easily mined. A predominance of blende over galena is also notice- 
able. Oxidized ores are remarkably scarce, considering the open nature of the ground; pyrlte is 
not generally diffused, though it is found at a few places. 
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THE EUBY MINES. 

Immediately east of the Bmllie Zinc compa- 
ny's lands is a group of mines including the 
Ruby, Buckeye and Mod lo. None of these 
were in operation at the time of examination 
of this district, and no underground observa- 
tions could be made. The principal work has 
been done on the Bnby Mining and Smelting 
company's land, where several shafts have 
been sunk, and a good deal of ore has been 
taken out. The production from June, 1890, 
to June, 1891, was 784 tons zinc ore, sold for 
$19,008. The adjoining cut illustrates the ex- 
tent of the workings here . 

THE MODOC COMPANY. 

These mines are located in the SW. M 

FIG 122. Map of the Euby mine. ^^^ '" ^«''«°'' ^^' '^'^ N. . 33 W. Several 

From suiveys by the compamj. shafts have been sunk in this land, but, al- 

though more or less ore has been found, no bodies have-as yet been struck sufficiently large to pro- 
duce ore for shipment . 

ROAEIK-G SPUING CO.. HOME MINING CO. JLSV O'KEEFE MINE. 

These companies control nearly a section of land lying between the Ruby mine and the city 
of Joplin. At the first mentioned, little more than prospecting has been done. On the Home 
Mining company's land the developments are somewhat larger, and ore has been mined, but not 
on an extensive scale. A little mining has also been done on the O'Keefe lands. 

THE GUINN AND LLOYD MINES. 

These lands cover the eastern half of section 14 and part of section 13, just south of Joplin. 
Many openings have been made upon them, and large amounts of ore have been produned. Prom- 
inent and of great interest among the mines of this tract iswbatis known as the Coon. This 
was an example of what are called circular mines, successive drifts having been driven, one under 
the other, in a complete circle around a barren core or cone composed largely of chert. The ore 
body, consisting of a soft incoherent bretscia with a matrix of clay, lies in a sheet about this central 
mass. Surveys of this mine have been made by Mr. A. F. Donnan, C. E. , of Joplin, but he was 
unable to Jurnish a copy of the map. 

As a measure of the output, the following figures of production for the past few years are 
given : 





Lead ore. 




Zinc ore. 


1886 


Tons. 
1,032 

172 

186 

1,212 


Values . 

$51,617 

8,256 

9,630 

49,680 


1886 


Tons. 
1,144 

1,027 

633 

1,978 


Values. 
$16,209 


1890a 


IggOffl ... 


28,243 


18910 


1891a, 


14,824 


1892a 


18920 


43,416 









a Reports State Mine iQspeotor. 



THE NOKTON MINING COMPANY. 

This company owns the NW. X of section 24, township 27 N., 33 W., thus adjoining the 
Gnlnu & Lloyd lands on the southeast. The mines, however, all lie near the middle of the south 
line of this section. This is within three miles of the city of Joplin, and even nearer to the Kansas 
City, Fort Scott & Memphis railway. Operations were commenced in 1886, and have continued 
with varying success to the present time. The mines are all situated in the upper limestones of 
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the Lower Carboniferons formation The ore conelBts mainly of blende of a good qnality, occurring 
in a gangue, principally of dolomite. The mines were not In operation when visited, and, hence, 
neither sections of the shaft conld be obtained nor conld the occurrence of the ore in place be ex- 
amined. There were six shafts, nearly all abont 75 feet In depth, and one 120 feet. A new shaft 
was being snnk to a depth of 130 feet. Besides the blende, there are small ctnantities of galena 
noticeable. Marcasite and chalcopyrlte occnr in characteristic crystals. The order of deposition 
appears to be dolomite, blende, galena, marcasite and chalcopirlte. 

The mines have not produced very heavily, the total output being placed at about 1200 tons of 
"jack" up to July, 1891. 

THE WESTERN ZINC COMPANY'S LANDS. 

The lands of this company, until 1893, were the property of the Oswego Mining company 
(since 1882); before this, they were worked by the Pieher Bros. They are located on the head 
waters of Joplin creek, occupying most of section 11, and nearly all of the western half of section 
2, township 27 N., 33 W. These lands have been operated for many years, and large quantities of 
ore have been produced from them. They have been worked almost entirely on leases and not by 
the company; hence, the individual operations have been generally small, and the output from any 
one opening not very large ; moreover, only a few shafts are open at any time . As an indication of 
the productivity of these lands, the following partial table of productions is inserted here: 



Lead ore. 



Zinc ore. 



18750 

18760 

187711 

1878a 

1879tt 

1880O 

1881a 

18820 

18S30 

1884a '... 

18866 

1889a year ends July 1. . . 
1890c ■' " June 30. 
1891a " '• Jnlyl.. 
1892a " " " 

1892a to Dec. 31 

18930 



Tons. 



666 

1,664 

2,769 

1.762 

2,626 

1,443 

453 

217 

954 

1,143 

350 

64? 

466 

921 

657 

1,148 



Values. 



Tons. 

1,800 

4,503 

2,027 

2,481 

2,145 

947 

347 

143 



1,226 
1,847 



$20,823 
48,249 



45,526 



2,667 

2,619 

1,244 

931 



Values. 
$24,939 

78,071 

22,072 

23,361 

31,458 

14,189 

4,916 

2,640 



66,767 
61,306 



16,003 



Total values. 



$60,302 



59,947 



a Compiled from the company's books, by J . E Holibaugh. 

ft Jno. N. Wilson [242, p. 32']. c Report State Mine Inspector. 

A few shafts were examined here recently by the Geological Survey, with the following 
results : 

The Gobar and Tomlinson shaft and the Barker shaft were situated in the NB. }i of the S W. X of 
section 11. The shafts were about 50 ft. deep, and were sunk through solid limestone and chert 
near the surface, reaching ore-bearing and more open rock at the bottom. The decomposition of 
the country rock is not very great, and the strata, in places, appear to be undisturbed, though, at 
times, they dip west fully as much as 30 degrees. In the drift at the bottom of the shaft, the lime- 
stone was seen to be highly dolomized, and in this rock are cavities or chambers, frequently large 
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enough to admit several men. These cavities are lined with beantiful and large crystals of calcite 
and galenlte, and more rarely with sphalerite. Ore seems to be confined to the dolomized portion 
of the limestone. The gaDgneconsists of this dolomite and of agray, secondary chert or partly siliol- 
fled sandy shale; the latter contains blende, showing crystalline faces, disseminated through It; 
also bitumen, diffused in specks. Analysis 362 of the table on p. 447, is of this chert. 

The ore does not follow a crevice, nor does It occur in a run, but is found in bunches In the 
dolomized rock, and also following decomposed and altered layers between the limestone strata. 
The blende is of a very brilliant ruby-red and cinnamon color; no steel blende was noticed. As the 
statistics show, galena is present in large quantities, but is not so abundant as blende. Ko sili- 
cates or carbonates were observed; in some shafts marcasite Is found. 

The presence of limestone, only partially decomposed, seems to characterize much of the 
ground of this tract, as do also the great dolomizatlon and the abundance of calcite crystals. 
As can be seen on the map, these mines are located about on the crest of the divide between Shoal 
creek and Turkey creek. No map of this mine could be obtained, nor of any on this tract excepting 
of the small opening illustrated in the following cut. 

As showing the character of the ground here, the record of a drill-hole iput down in SW. 
of SE quarter of section H Is illustrated by figure 96, on page 410. 
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FiQ. 123. Map of Cook, Middlebury & Co 's mine. Western Zinc Co.'s land. 
¥rom map furnished by J. R. Holibaugh, M. E. 

These lands were the scene of active mining years ago, and Schmidt, in his report of 1873, 
describes a number of mines here. Among these were Cox and Pierce Autltbe Thomas diggings, 
located In the SE. of the SW. quarter of section 12. Shafts as deep as 100 ft. were sunk, and en- 
countered clay and a conglomerate, consisting of boulders of limestone containing seams and crys- 
tals of galena, in tallow clay and yellow sand, partly cemented by calamine; masses of blende 
were found lower down with broken chert and clay. In one shaft, a band of black shale, 3 ft. thick, 
was found standing vertically in the breccia. This was followed down 22 ft 

In the Schott diggings, about the middle of the east line of section 11, black. Coal Measure 
shale was also struck beneath the soil. 
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The Jasper diggings. In the SE. of the NM. qaarter of section 11, Schmidt describes as being In 
broken chert, containing galena and calamine, nnderlain by layers of limestone and chert, contain- 
ing large openings filled with red clay; these layers were disturbed and broiien, and galena and 
blende were found both in the clay and in the associated limestone and chert. Decomposed dolo- 
mite was also found, though, in places. It was in a fresh condition, alternating with bands of dolo- 
mitio limestone. The blende was found mostly in irregular streaks and pockets in the dolomitlc 
rocks, while the galena existed in horizmtal seams, 2 to 5 ins . thick, 3 to 5 ft . wide and 40 to 60 ft. 
long; these seams were separated by from one to two feet of rotten dolomite. 

In the Short and Temple diggings of the adjoining quarter to the north, the ore ground was 
similar; the cheit breccia was cemented by gray qnartzite; rose-colored dolomite was found, soft, 
sandy and bituminous, and containing galena and blende In streaks and masses. 

The well-known Swindle Hill diggings were in the N. ^ of the NW. X of section 11. The ore 
body consisted, apparently, of brecclated chert, with occasional blocks of limestone; around these 
li-agments was dolomite of white, rose and black colors; In this, both galena and blende were 
found. The ore followed certain runs which were parallel to each other. Much bitumen was asso- 
ciated with the ore; In some shafts, black shale, as much as 20 ft thick, was encountered. The 
adjoining figure, reproduced from Schmidt's report, Illustrates his conception of the conditions of 
occurrence here. According to his statement, it was plainly seen here that the "runs were formerly 
vertical clefts in the limestone boulders. ' ' 




Fig. 124. Section at Swindle hill diggings. 
From A. Schmidt, Report 187S-T4 . 



THE THOUSAND- ACEE TEACT OP EEX M. 4 8. CO. 



This tract nearly adjoins that of the Western Zinc company on the east. As its name denotes, 
It covers 1000 acres of land, including all of section 18 and the south half of section 7, and the 
NW. X of the SW. K of section 8, township 27 N. 32 W. Prospecting was not begun on this tract 
until April, 1891, and active developments did not follow until the spring of 1892; but after this, 
the mines rapidly assumed a place among the largest producers of the camp. The tract is divided 
into 40-acre lots, which are leased out to mining companies. At the close of 1893, according to 
notes furnished by Mr. J. E Holibaugh, there were 10 large companies and not less than 60 small 
companies operating; five large concentrating plants were at work, each having a capacity of from 
50 to 75 tons per day. The following figures will convey an idea of the magnitude of the produc- 
tions from these mines : 



Lead ore . 



Zinc ore . 



May 14, 1892, toDecemberSl, 1892ffl 


Tons. 
810 

975 


Receipts. 
$35,015 


Tons. 
6,13S 

9,307 


Receipts. 


1893 ; . . 


$185,779 





a From J. E. Holibaugh, obtainedfrom the company's books. 
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'I'he royalty paid 1b generally about 10 per cent, though sometimes more. 

Among the important mines oS this tract are those of the CroE|man mining company and of 
the World's Fair company, the Porter, StlUwell and the American mining companies. A few of 
these we will now proceed to describe : 

The World's Fair Mining Co.— The lands of this company include the N. H of the NW. of 

the SW. a of section 7. They are situated on the crest of the divide between Shoal and Turkey 

creeks, and are about 100 ft. above Turkey crefk ; this is well shown on Ihe topographic maps of 

the Survey . Comparatively little work had been done here at the time of intpectlon, and this was 

mainly of an exploratory character. The Hood shaft was examined, and showed many facts of 

Interest. The total depth was 106 ft. , and a short drift was started at 76 ft. The foUowihg section 

of the shaft (Fig. 125) is from notes kindly furnished by Mr. Hood, taken while sinking the shaft: 

Ft. 

16 Clay and gravel. 



a Limestone in layers alternating with red clay; limestone layers 3 to 5 ft , and 
even 11 ft. thick, stretching entirely across the shaft, smooth and flat on 
both sides and dipping slightly sonthwestward, toward the hollow. Inter- 
vening red clay in layers 3 to 4 ft. thick, known as "mud openings," and 
containing chert nodules , 

10 Limestone, sandy, broken and Irregular in position, with small mud openings 
between the layers. 

11 Clay or shale, black, with blocks of chert and one slab of coal about 5 Inches 
thick. 

20 Limestone and loose sand, or sandy limestone. 

6 Red clay with chert nodules or boulders. 
Fig . 125 . Secton of Hood shaft . 

The drift was started in No. i of the above section. Large, crystallized masses of marcasite 
were found, but little or no zinc or lead was observed. The occurrence of coal under beds of lime- 
stone is quite peculiar; it must have been introduced from elsewhere, and is not in its original 
position. Only 50 feet northwest of this is another shaft 26 feet deep, the lower 3 feet of which is 
compact, dark gray. Lower Carboniferous limestone. 

TAe Crossmon mines. —These ncines are less than half a mile southwest of the last, in the 
southeastern comer of the same quarter-section. Like the last, they are located In the prairie on 
the crest of the divide. This is one of a group of mines on this tract which has been remarkably 
productive, the ore being exceptionally easily won. Shaft No. 1, when visited, was 85 feet deep, 
and a drift was driven at 62 feet. 
Ft. 
12 Surface clay. 







i 



8 

3 S 






45 



Chert in broken layers about 1 foot thick, 
with clay between. 






4 Chert, mottled. 



23 Dolomite, enclosing layers and detached 
blocks of chert, with galena and blende, 
no pyrite . 



eWT 

Fic. 126. Section of the Crossman M. Co. Shaft No. 1. 



Fig. 126, obtained from personal 
observation and from information 
furnished by the mine foreman, il- 
lustrates the conditions here. 

No. 4 is well exposed in the drift 
in a northeasterly direction from 
the shaft; limestone bars were en- 
countered in this drift , of a dark- 
gray color and crystalline texture, 
about 60 ft west of the shaft. The 
breccia, or ore body, does not grade 
into limestone, but exhibits a sharp 
contact along the pillars and bars. 
The distribution of the drifts and 
the shape of the ore body is well 
shown in the opposite map . 
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The Sharpe lease la another Important development, In the NW. of the NE. K of Bection 18. 
This mine was not examined, hnt, according to Information furnished by Mr. Sharpe, the ore body 
consists of the nsnal chert breccia. The peculiarity of this deposit is that considerable quantities 
of plastic, white sulphide of zinc are found in the clay surrounding the chert fragments; It has 
blende crystals imbedded In It. This lease has been very productive, yielding, according to Mr. 
Sharpe's statement, during the year ending July, 1893, 260 tons of lead ore and 2000 tons of zinc 
ore from less than one acre of excavation; this was further only down to a depth of 87 feet, above 
which there was 45 feet of ore; below this, 87 feet of ore yet remained, so far as prospected. Maps 
of the workings are shown In figure 128. 





Fie. 127. Map of the Grossman mine on the Thousand-acre tract. 
From suroeya by S J. Mcliee, C. E. 
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North of the Thousand-aore tract, between It and Turkey creek, are a nnmber of other deyel- 
opments, some of which have produced large quantities of ore during past years. These include 
the mines of the Arkansas Mining company, C. H. Jackson Mining company, Jacobs Brothers (pro- 
duction 1891, '92 and '93, 1082 tons lead ore, 206 tons zinc ore=$46 800), Pearl Mining company, Su- 
perior Lead and Zinc company, and the Great Western Zinc and Leal company. 




Fig. 128. 



Map of the Sharpe mine, on the Thousand-acre tract. 
Furnished by J. R. Holibaugh. 



THE WINDSOa MINING COMPANY. 

The mines of this company are situated in the south half of the S W. ^ ot section 1, township 
27 N., 33 W., and are thus just north of the Western Zinc company's lands. They are located in 
the prairie on the summit of the divide above Turkey creek. A number of shafts have been put 
down here, and quite large operations were conducted. The following figures give some idea of the 
productivity : 



Lead ore. 



Zinc ore. 



1891a . 
1892a . 



Tons 
390 

161 



Values . 
$8,740 

21,667 



Tons 
1,090 

1,037 



Values. 
$26,260 

23,851 



a Report State Mine Inspector! year ending June 30. 
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The Hamilton shaft, sltnated near the Boatheastern corner of the tract, was examined. The 
shaft Is 110 ft. deep. Drifts are rnn at two different levels, the npper one being at 85 ft. The roof. 
Immediately over this drift, is of bedded chert, occnrring in thin layers or slabs. Under this is 8 
large body of dark-gray dolomite, at one place as much as 25 ft. thick; it is very soft, and can be 
excavated with a pick; blende was disseminated through it. Elsewhere, tallow clay and black 
(hale or olay-surronnded slabs and blocks of chert were found, the ore being disseminated through 
the matrix. The ore occurring in the breccia is principally blende, frequently well crystallized; 
some galena is also found . 

Immediately north of the Windsor lands are the lands of the Cora Lotta Mining company. 
They are In similar ground, but are of comparatively recent development, and had produced 
only a few hundred tons of ore to date. 



THE POETEK LANDS AND TICINITT. 

Immediately west of the Windsor lands are the lands of the Granby Mining and Smelting 
<"ompany ; beyond this Is the Cook forty, and beyond this again to the west are the Porter mines, 
occupying the southern half of the SW. K of section 2 This last tract of land, though now largely 
built over, was formerly very productive ground. Diggings here were described by Schmidt in 
1878, when there were numerous shafts from 6 to 40 ft. deep. Galena was found in runs in broken 
chert, accompanied by some blocks of limestone; ore-bearing, dolomitic limestone also was found, 
mixed with chert and containing some bitumen : in this, galena and blende occurred in pockets; in 
some of the shafts, black shale or clay was found. 

The Orchard diggings were .immediately north of this, on the 
east side of Joplin creek, near the center of the section. Here the 
ground seems to have been very irregular; a number of shallow 
shafts were sunk, and a good deal of black shale was found; also 
masses of broken chert, which were frequently soft and porous and 
contained bitumen ; galena was found in small crystals, and some 
calcite; streaks of dolomite occurred in the limestone. 

Broadhead, in describing Jasper county in the report of 1873, 
refers to the mines along Joplin creek on page 90. He notices the 
absence of solid beds of limestone, and the presence of loose chert 
and dolomite in their place, through which the lead is irregularly 
distributed . He gives an illustration of the conditions in the Keith 
shaft, on the Porter land , which we reproduce here. He refers to 
pockets of coal being fonnd just west of Joplin, of Irregular form 
and thinning out rapidly. 




Fig 



129 . Section at the Keith 
shaft. (Broadhead.) 



THE CONSOLIDATED ]MINm& COMPANY'S LANDS AND VICINITY. 

Covering the west half of the NW. M of section 2, as well as the forty acres north of this, in 
the next section, are the land^ of the Consolidated Mining company. They have not been very 
actively worked during recent years, but, over this and adjoining tracts, much mining was done 

during the early seventies . ,. 

The Moon diggings, described by Schmidt, were in and adja- 
cent to the southeastern corner of this company's land. The 
ground here was greatly disturbed, and the dolomite was mostly 
very soft and rotten ; in some of the shafts the ore was fonnd in. 
regular runs at two levels ; in these the blende occurred diffused 
and associated with galena; there was much pyrite cementing the 
^ chert and galena; no bitumen was found. The structure of the 
ore body is illustrated in the adjoining cut taken from Schmidt's 
report. The large broken fragments of chert, vrith galena at- 
tached. Indicate breociation after the deposition of the galena, 
as pointed out by Schmidt. 

Fio l."!0 Section at the Consoli- 
dated M. Co. 'Bland. (Schmidt ) 
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The East JopHn diggings closely adjoined the Moon diggings, and are described by Schmidt as 
consisting of sbatts In broken chert and yellow and brown clay, underlain by blocks of soft lime- 
stone, dolomized on the outside; between these was Bandy dolomite or clay, containing chunks and 
streaks of galena ; blende and pyrite were occasionally found . 

The Four Corner diggings , described by Schmidt, were adjacent 
to the middle of the west line of the NW. X of section 2, and hence 
were on the western edge of the Consolidated Mining acompany's 
tract. lu the Woodson shaft here, as illustrated in figure 131 after 
Schmidt, a bed of sandstone, overlain by black slate, was encoun- 
tered It occupied a nearly Tertioal position, and a breccia of broken 
chert and dolomite, with galena and blende, was found on both sides ; 
this slate and sandstone were doubtless of Coal Measure age. 

Murphysburg diggings were about a quarter of a mile south of 
this group; the shafts there were 70 to 80 ft. deep, through soil and 
broken chert and limestone, underlain by a breccia of chert frag- 
ments cemented by gray quartzite; at a depth of 80 ft. boulders of 
soft limestone were found, with dolomite enclosing crystals of 
galena. 

The McCrum diggings ought also to be mentioned here . They 
consisted of a number of shafts in a straight line running SE. to 
Tig ISl Section at the Wood- ^^' These shaits were sunk in an enormous accumulation of 
son shaft. (Schmidt ) broken chert and a few limestone blocks Through this, Schmidt 
describes what he calls a Assure, running In the direction indicated by the shafts. He recognizes 
it as very irregular, however, with ill-deflned walls, often splitting up and branching in all direc- 
tions, and filled with a finely broken, loose chert, containing much galena. 

The lands of the North JopHn Mining company and of the New Ytyrk Mining company are in the 
SE. Mof theSE K of section 34, township 28N., 33W., farther down Joplln creek. A few hundred 
tons of ore have been produced from these lands during the last few years. In the past, the Joplln 
Talley diggings were in this vicinity, many of which were in the creek bottom and were quite 
shallow; they worked largely in loose, red clay; some shafts penetrated to depths of .SO or 70 ft., 
and encountered broken chert with dolomitlc sands and clay j in some diggings runs of ore 6 to 12 ft , 
in diameter and 20 to 80 ft. long were encountered. Patches of black, micaceous shale were some- 
times found at shallow depths, between the soil and the chert breccia. Galena occurs in loose 
pieces, or in sheets as much as 6 Ins. thick, sometimes mixed with blende; crystals attached to the 
surfaces of the chert fragments Indicate that there has been no brecciating movement since their 
deposition. 

THE GRANBY MINING AUD SMELTING COMPANY. 

The lands of this company extend west from the last for over a mile and a half, covering 
almost all of the southern half of sections 33 and 34, and part of the northern half of these sections 
which lie south of Turkey creek. They thus Include the formerly well-known Lone Elm digging's , 
as well as those in Leadville and Possum hollows and Poor Man's gulch. The following table of 
productions Indicates the extent of the outputs of these mines near Joplln: 





Lead ore. 


Zinc ore. 


1873(1 


Tons 
1,038 


Values . 

$23,710 

9,073 

17,974 

9,529 


Tons. 

480 

884 

2,091 

4,986 

3,798 


Values. 


18866 


$9,120 


1890c 


B26 
211 
407 
247 


ISSlc 

1892c 


48,093 

116,22a 

84,681 


1893c.. 



o Lloyd and Bauman [U2'\. 6Jno. N, Wilson 12421. cState Mine Inspector reports, years 
ending June 30. 
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The property Is sub-leased to dLffdtent individaals and companies in lots of various sizes, and, 
though mach work on a small scale has been done, many large operations are also included. 

The Baker Shaft in Possum Hollow -This mine is located in the extreme northeastern corner 
of the samp, In the midst of a number of mines which have produced large quantities of ore. The 






ehaft 




I OX' 

Fig. 1.S2 Section at Ba- 
kers shaft. Possum Hoi, 



shaft is situated on 8 hlll-slde, near the middle of the SW. of theNB. Xof 
section 33, perhaps 50 ft. above the level of Turkey creek. The depth of 
the shaft when visited was about 102 ft ; in the lower 60 ft . it was sunk 
along the contact between the limestone country rook and the ore breccia, 
this contact being sharp with no transition stages. These conditions are 
illustrated in the adjoining sketch. The gangne of the ore is a breccia 
consisting of fragments of chert surrounded by a matrix of clay and 
earthy chert ; no traces of stratification were observed in the arrangement 
of the material. The drift was driven at a depth of about 80 ft . Through 
the breccia, blende and galena are irregularly distributed in the clay and 
earthy chert, galena predominating. Decomposed galena with a coating of 
cerussite was observed in places. The limestone <iOuntry rock, undeoom- 
p jsed and undisturbed, is abundantly exposed about here, and stands out 
in prominent bluffs a few hundred feet northeast of the mine. A section 
of this bluff is given elsewhere (p . 409 of this report) . 

It was somewhere near this locality that the old Mineral Point or 
ShakeRag diggings, described by Swallow in 1854, were located; here, in Harklerode's pits. Swal- 
low speaks of two lodes or sheets of mineral lying nearly horizontal in the Carboniferous lime- 
stone. At Frazier and Cavenar's pits, he describes a horizontal fissure in a conglomerate of chert, 
filled with galena and clay . 

Lone Elm Hollow— The old Line Elm diggings were on both sides of Lone Elm creek, in the 
NW. Jiof sections, township 27 N , 33 W., and in the SW. )i of sections*, township 28 N . , 33 W.; 
they thus oooapied the land on which the Plcher lead- works are now located, and the country north 
of It. 

Little or no work has been done over this area during recent years. For descriptions of the 
deposits, we are hence dependent upon Schmidt's report for 1873. He describes a number of differ- 
ent shafts. The Morse thaft, which was located a little north of the center of section 3, was about 
50 ft. deep and penetrated, first, a yellow clay and some chert and loose galena for 30 ft., then 10 ft. 
of soft bituminous limestone with some galena, and, finally, lOf . of broken chert layers, 3 to 4 ins. 
thick, with a little limestone. la the Sutton shaft adjoining, similar material was passed through, 
and. In addition, layers of black, bituminous clay were found. In the Harrington shaft, also close 
by, coal and slate were encountered, dipping strongly to the north, and cutting off the layers of 
ore and the surrounding breccia . In the Hayes shaft, near the middle of the south line of section 
84, broken chert with clay and loose galena overlying layers of cliert and blocks of limestone, were 
encountered, the limestone being very bitnminons. In the Acton, shaft, a few hundred feet farther 
north, ore was found In broken chert and dolomltic limestone. The Slaiton and other shafts adjoin- 
ing the last to the east, were in masses of chert, which were penetrated by cracks and cavities, 
filled with red or black clay and lumps of galena. The ore bodies of other shafts are described as 
occurring in runs down to a depth of 70 ft . , the rans being 3 to 4 ft. high and 3 to 10 ft. wide, in clay 
and broken chert, surrounded by dolomite. In one shaft chert breccia was encountered, cemented 
by "quartzite," containing blende and dolomite crystals; small quartz crystals were also found 
here lining the cavities . Schmidt notes the occurrence of blufls in Lone Elm hollow exposing 
masses of chert breccia, like that found in many shafts: also several bluffs exposing undisturbed 
layers of limestone, with concretions and thin lay. rs of chert. 

Leadville Hollow.— la Leadville hollow, along the western half of section 33, Schmidt de- 
scribes a number of diggings- In Pound's shaft, a little south of the southwestern corner of sec- 
tion S3, the contact between undisturbed layers of limestone and chert on the one side, and brecci- 
ated chert on the other, was followed down 62 It. Other shafts north of this passed through layers 
of limestone and chert with bitumen, the soft limestone containing galena and blende. Several 
shafts were in breeciated chert, overlying decomposed limestone blocks. 
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Fio, 134. Map of the Slowgo and Lowery mines. Furnithed by J. R. HoUhaugh, M. E. 
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In the Horse Shoe Diggings, the shafts were arranged in a seml-olrcle, in the shape of a horse- 
shoe, and were in the nsnal brecciated ore; some shafts 
near the middle of these diggings passed through thin 
beds of black, mloaceons shale. Near this, hlntfs of 
nndistnrbed white chert and fine-grained limes', one 
were found . 

Broadhead briefly refers to mines here on page 89 
of his report of 1873 He speaks of work having been 
done along this creek as early as 1851. In the old Tay- 
lor or Orchard mines, he describes a shaft 70 feet deep, 
at the bottom of which solid limestone with lenticnlar 
beds of chert were enconntered, in which the galena 
and zinc were fonnd in horizontal sheets, as illustrated j, 
in the adjoining figure . 

Lieadville hollow has continued the scene of more or less mining since the beginning up to the 
present time, latterly especially in the northern part. Here are mines of the Semino Mining com- 
pany and of Barrett & Company. Opportunity was not afforded to ylslt these mines, but the ground 
is similar to that of the surrounding ore bodies . 

The opposite map shows the pxtent and shape of the deposits in two of these openings . 




133. 



Seection at the Taylor diggings. 
(Broadhiad } 



THE TUCKAHOE MIN:KS. 

This group of mines is situated north of Turkey creek, principally in the SW. 'i of section 27, 
and In the E. ^ of section 28, on the hill slopes of a small tributary of the creek. This has been 
the scene of large operation sin recent years, and great quantities of ere have been mined. The 
most Important companies are the Tuckahoe Mining company, the SteTling|Lead and Zinc company, 
Byers, Murphy & Connor, and the Turkey Creek Mining company. An idea of the production of the 
mines of this group may be gathered from the following table : 



Lead ores. 



Zinc ores. 



Byers, Murphy & Co. , < 
Turkey Cr. M. Co. 



C Tuckahoe M. Co. , 1890 to '92 (a) 

/ Globe Zinc Co., 1886 (6) 

Sterling L. & Z . Co , 1890 to '92 (a) 

11886 (6) 

1 1891 and '92 (a).... 

jl886(6) 

!l891 to '93 (o) 

Jasper M. Co. , Montgomery land, 1886 (6) . 



Tons. 
437 



188 



159 



Value . 
$22,873 

8,429 



117 
4,770 
7,397 



Tons. 
1,746 

601 
4,492 

555 

612 
2,575' 
4,207 

604 



Valve. 
$42,598 

12,020 

113,101 

11,347 

12,772 

50,251 

96,791 

11,606 



(o) From the State Mine Inspector's report, years ending June 30. 

(6) From Jno. H. Wilson [242]. 

At the time this locality was viSlted very few shafts were being operated, and only one was 
Inspected.. We have been so fortunate, however, as to obtain copies of a number of underground 
maps, which are shown in a reduced form on next page. 

ffenry Tiicher shaft, in the NW. corner of section 34, on the Jasper Mining company's land, 
was examined. It is located in Turkey creek valley. It was 177 feet deep, and below this a drill 
hole had been put down to a depth of 260 feet. At 105 feet a short drift was driven to the east. 
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Prom notes given by Mr Tacher, 
and from an inspection of tlie drill 
cnttlngB, the record given in figure 
93 of page 108 vras prepared . 

The drift was driven In the white 
chert and decomposed limestone 
(No. 3 of the section), bnt showed 
only a small amount of galena in 
the breccia. The white chert is 
very mnch mottled, and is also 
often soft and decomposed. A 
special chemical and microscopic 
examination was made of this chert, 
the resnlts of which are given in 
Appendix A (Anal. No. 376) of this 
report. A map of the workings in 
a closely adjoining lot of ground 
Is placed on record in the adjoinirg 
illustTation 

Leaving these outlying mines 
north of the Jasper camp, we will 
return to those of the sonthwestern 
portion . 




Fig 136. Map of the Big Enn mine. 
From surveys of S. J. McKee, C. E. 



THB KOHINOOK MINES. 

The Kohinoor mines, belonging to the Empire Zinc company, consist of several shafts located 
about the southeastern corner of section 4, In a prairie, near the divide between Turkey and Shoal 
creeks. They are close to the zinc-smelting works belonging to the same company. This land was 
owned by Byers, Conner & Murphy before it was taken hold of by the Empire company in 1889; 
since that time it has produced as follows, according to the company's books: 





Liead ore . 


Zinc ore. 




Lead ore . 


Zinc ore. 


1890 


Tons 

No lead ore 

(t ( . 


401 
1,266 


1893 

1893 


Tons. 
1 

1 


1,720 


1891 


2,273 







The figures of page 666, reproduced from the excellent mine maps of the company, show 
the location and the extent of the workings; they also show very clearly the nature of the ground 
traversed and the depths of the drifts, and are, hence, more instructive than any other of the maps 
presented. 

Shaft No. S was examined by the writer. It was about 140 ft. deep, and drifts were driven from 
it at several levels; the lowermost one was examined. As is shown on the map, therun of ore here 
follows a NE.-SW. direction. The ore bodies consist largely of a black scondary chert, and some 
dolomite, associated with dolomite of a later formation, and a dark tallow clay. An analysis 
(No 397) of this clajr was made and the results are given on page 445. Limestone bars or walls were 
encountered at a number of points. Some of the chert gangue is eIso decidedly calcareous, and 
there has been undoubtedly a secondary deposition of lime in the matrix, producing sometimes a 
rock closely resembling the limestone country rock. No galena is found in this lower run, the 
yield being entirely blende. The runs of ore and the overlying chert beds dip a little to the south- 
west under the hill. An upper drift was worked from this shaft in the past years at a depth of 70 
ft . ; the ore run here had a course NW, -SE. , and was underlain by a heavy bed of chert. The ore 
body, as described by the foreman, copsisted of a breccia of chert and limestone, containing both 
blende and galena; bitumen was also quite abundantln the ore. 

In Shaft No. 2, as indicated by the map, the ore body seems to have something of the cone 
shape of the Coon mines described on page 552. 

G— 37 
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In one of the shafts of this gronp of mines, inornstations of small qnarlz crystals were fonnd 
at one place A specimen of such is in the possession of Mr. W. C. Wetherill, of Joplinj such 
occurrences are, however, very rare in the southwest. 




Fig. 137. Map of the Kohinoor mines of the Empire Zinc company. 
From surveys by the company. 

About In the location of these mines were the old Byers and Sneed shafts, on the Korton 
lands, described by Schmidt in 1873. The Byers shaft, which was about 40 ft. deep, passed, first, 
through soil and chert gravel, and then into about 20 ft. of chert breccia, cemented by limestone 
and blende; under this was about 5 ft. of dolomitic limestone, followed by 8 ft. of chert and lime- 
stone layers— the latter partially dolomized; thin streaks of galena were found in this rock. The 
Snead shafts, which were between 30 and 40 ft. deep, passed through similar materials, though less 

regnlar; a nearly vertical crack traversed the whole, 
filled with sand and loose galena. The limestone con- 
tained galena only so far as it was softened and dolo- 
mized. 

CKYSTAL CAVE. 

An interesting discovery of recent developments 
in this vicinity is what is known as Crystal or Tiff 
cave. It was opened in the lower workings of a shaft 
on the Gray land, and is in the southwestern corner of 
the NB. H of the SW. K of section 3. The adjoining 
map shows the shape and area of the cave, while the 
sketch cross section shows how it occurs in the rocks . 
The entire surface of the cave, top, sides and bottom, 
Is lined with calcite crystals, so closely packed to- 
gether as to .form a continuous sheet, and most of 
them of great size, and with well-formed faces. 
Scalenohedra as much as 2 ft. long are sometimes 
seen, and others a foot or so in length are common. 
Planes, or crystal ghosts , sometimes with pyrite crys- 
Fis 138. Map Md croB^s^eection through t^,g_ marking stages of growth in the calcite crystals, 
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are often distinguishable. The entire absence of anything like stalactites is noticeable , and, to- 
gether with the presence of the crystals, shows that the cave was completely filled with water during 
their growth. It Is only with the extension of mining In this vicinity to greater depths that the 
water level has been lowered. 

THE SOUTH JOPLIN MINING COMPANT. 

About half a mile southeast of the Kohinoor mines is the South Joplln Mining Co 's mine. 

Zinc ore is exclusively mined, 
the production for the three 
years, 1890 to 1892, being nearly 
3000 tons of zinc ore and only a 
ton or two of lead ore. It is 
comparatively a recent devel- 
opment, and was not examined 
by the Survey. The accom- 
panying plat shows the shape 
and extent of the workings . 

From these descriptions of 
the deposits within the exact 
limits of the camp, we will 
proceed to, and conclude with 
a description of the outlying 
Roaring Springs group. 

THK EOAKING SPKINGS GROUP. 

The mines of this group, 
some four miles southwest of 
Joplin, are clustered about the 
common corner of sections 17, 
18, 19 and 20, of township 27 N., 
33 W., as is illustrated in the 
map of the next page. The 
principal diggings are on the 
lands of the Roaring Springs 
Land & Mining company, the 
drv5.5K/7c^f-/,rc^M-3 '^ X Scotia Mining company and P. 

Fio.139. MapofSouthJopIiuMlnlngCo.'8mine. Murphy and Byers. Thefol- 

From surveys by S. J. McKee, C. E. lowing tables give the produc- 

tions of these mines durlngthe recentyears. The productions, though large, are not up to those of 
the most prominent mines . 

PBODnCTIONS 01' THB EOAEINO SPKINGS M. CO. 

From J. R. Holibaugh, from a statement of the company. 






Lead ore . 


Zinc ore. 




Lead ore. 


Zinc ore . 


1889 


Tons. 


Values. 


Tons. 
344 

318 

977 


Values. 
$6,636 

6,094 

16,632 


1892 


Tons. 
86 

36 


Valties. 

$3,447 

1,294 


Tons. 

1,117 

627 


Values. 
$17,888 


1890 . ... 






1893 


8,446 




7 


$393 


Total 




1891 


129 


5,134 


3,283 


64,695 









ORE SOLD ^ROM THB SCOTIA MINE. 

From J. R. HoUbaugh, as furnished by H. B. Gregg. 





Zinc ore. 




Zinc ore. 


1891 


Tons 
75 

1,087 


Values. 
$1,783 

24,943 


1893 

Total 


Tons. 
746 


Values, 
$12,451 




1,907 


39,177 
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These mines have been operated for several years, much ground has been worked over an* 
many Interesting oconrrences of ore have been revealed. 




Fig. UO. Map of Eoarlns Springs group. 
From map of J. R. Holibaugh^ M. E. 

The Roaring Springs Land and Mining company's mines are described as follows by Mr. Eobert- 



' 'Most of the mining here Is done by individuals to whom the land is leased. There are some 
ten or more producing shafts, all of which are sunk in the limestone which prevails over this por- 
tion of the county. At an average depth of 60 feet the heavy bedded cherts are struck, and are 
here considered bed-rook, no attempt having been made to penetrate them. 

"The ore consists mainly of blende, of good quality and quite light in color, some being a 
bright yellow . It Is rarely crystallized, and is found in the broken chert cemented together by a 
secondary chert of a dark drab color. A variety o) blende known as "steel jack," on account of its 
peculiar steel-like color and lustir, is found and is considered of a very good quality . Galena 
also occurs here, and forms an Item in ore shipments . 

"The ore body seems to be a large run with a direction N. 40° W. It has been followed by 
drifting for several hundred feet from the different shafts ; the width and thickness are very variable. 

"Blende and galena are the principal minerals. Pyrite occurs to a limited extent, as does 
marcasite alf o ; very little calcite was noticed. ' ' 

Lee, Roberts Sf Alleyer's shaft, on this company's property, was examined by the writer. The 
shaft was abont 60 ft. deep. The ore was disseminated through a chert breccia, the fragments of 
which were detached, not In layers; the matrix consisted in partof a dark, hard, impure secondary 
chert ; a good deal of pyrite was mixed with the ore . Over th" ore body was a mass of fractured 
white chert. A specimen of chert found here was distinctly sUckenslded, and what is of chief Inter- 
est, small crystals of transparent, reddish blende were attached to this surface, showing that the 
blende had been deposited since tbe movement took place. 

The Gregg shaft, on the Scotia Mining company's land, near the southeastern coiner of section 
18, was also examined by the writer. Two shafts were sunk on each side of a small ravine, along 
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which oroppingB of white chert were abundant. The main shaft on the south side was about 52 ft 
deep at the time of visit, and drifts ran north and south from this. The ore occurred between len- 
ticular layers of chert, which, in Iplaces, were very little disturbed, 
as is illustrated in the adjoining figure. The ore consisted almost 
entirely of blende of black and rosin colors; also some steel blende; 
very little or no galena was seen, and no pyrite. These minerals 
were bedded in a red dirt or clay, or in earthy dark matrix, some- 
what silicifled, which filled the spaces between the chert slabs. On 
the north side of the shaft, such ore-bearing chert was exposed to a 
Fio Ul Ore body i tb '''^'Sht of 10 or 12 ft. above the bottom of the drift, while its depth 
Gregg shaft. below was undetermined. At several points a continuous bed of 

hard flint was struck in the roof, and the bulk of the red dirt and clay was found immediately 
under this. Toward the south the roof rook dipped under the hill, and the ore-bearing chert was 
more compact and showed less ore. 




THE BELLEVILLE CAMP. 

The town of Belleville and the included mines are on the north Bide of Turkey 
creek, about the middle of section 25, township 28 N., 34 W.; the camp, however, 
as here defined, includes also the mines of West hollow. East hollow and Cotton- 
wood hollow, on the south side of the creek. The mines about the town of Belle- 
ville have been very productive, and the excavations in some are very extensive ; 
these include the mines of the Standard Zinc and Lead company, the Knoble M. 
company, the Hoff L. and M. company, the Pat Murphy land, and the Rosemond 
M. company. The size of these mines may be judged of from the following table 
of production, for the years 1891 and 1892 (ending June 30), as given by the State 
Mine Inspector : 





Lead ore. 


Zinc ore. 




Lead ore. 


Zinc ore . 


standard L. and Z . Co 


Tom. 


Tons. 
3057 

1869 

214 


Pat Murphy land 

S. A. Holden(1890) 


Tops. 
46 

65 


Tons. 
617 


Knoble M . Co 


24 
9 


1659 


Hoff M. Co : 









A large part of the production, however, was, during years before 1890, as 
is shown in the following statement of productions at Belleville for 1886, extracted 
from Mr. Jno. N. Wilson's tables: 



Lead ore . 



Zinc ore. 



Pat Murphy 

G. W. Bruce 

S. B. Holden 

North Belleville L. & Z. Co. 
Frye & Sons 



Tons. 
75 

2 

47 

32 



Value. 
$3,600 

63 

2,340 

1,584 



Tone. 
4,350 

1,850 

1,909 

950 

102 



Value . 
$93,526 

36,950 

41,050 

18,999 

2,198 



From May ;1, 1886, to June 1, 1889, the sales of zinc and lead ores from the 
Holden mines yielded $117,745, according to J.E. Holibaugh. As the tables plainly 
show, the production of lead is insignificant as compared with the zinc. 
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The mines are here clustered close about the town, and the character of the 
ore bodies probably does not differ very much. Time permitted the examination 
of only one mine, which we will now describe as a type of the group. 



THE STANDiKD ZINC AND LEAD OOMPANT. 

The shafts of this company are located in the N. K of the NE. M of section 25, on the hill- 
slopes north of Turkey creefe, and probably less than 100 ft. above the valley. This is one of th& 
largest mines of the group, and the extent of the workings is shown on the following map : 




Fig. U2. Map of the Standard mine. 
From aurveys of J . B. Holibaugh. 

The productions of recent years ars as follows : 

1887 1,106 tons zinc ore sold for $32,850 

1888 1,479 " " " 29,688 

1889 1,766 " " " 40,218 

1890 1,386 " " " 34,918 

189] 1,715 " " " 40,595 

From 30 acres on the east, leased by the company, 4978 tons of zinc ore were mined during the 
same period. These figures were all obtained from the books by Mr. Holibaugh. 

At the time of inspection the bottom of the shaft was about 160 feet below the surface , but 
we are informed that since that time it has been sunk 50 feet deeper, in chert. The drift was at the 
160-foot level, and the excavation was very large and high, reaching as much as 70 feet or more in 
some places. The gangne was hard, consisting of a black, impure, secondary chert, cementing 
fragments of the original white chert; clay or shale was also sometimes found in this breccia; the 
matrix Is often calcareous to the extent of being a crystalline limestone . This ore body or breccia 
lies between walls or "bars' ' of limestone which are encountered in drifts. In Ko. 2 shaft, shown 
on the map, a limestone bed was struck at a depth of only 40 or 50 feet, which proved to be about 10 
feet thick; under this the ore breccia was found. The principal metalliferous constituent is blende. 
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wWoh is found in the siliceous matrix of the breoola, and bedded in clay in the spaces between the 
chert fragments; almost no galena is found; some pyrlte ooonrs, and was seen to be deposited on 
blende in places; a little dolomite was observed, and oalcite crystals are also found. 

Of interest In connection with these deposits Is the report of a recent discovery abont a mile 
west of Belleville, where a shaft devoloped an ore body 43 feet thick, after passing through UO feet 
of barrpn limestone and chert. This statement, though not verified by actual inspection, is believed 
to be substantially correct. 



MINES SOUTH 01' TURKEY OKEBK. 

The mines south of Turkey creek, belonging to this camp, include those of West hollow. East 
hollow and Cottonwood hollow ; here are the mines of the Gretchen Lead and Zinc company, the 
Illinois and Missouri Mining company, the Joplin syndicate, E. B. Leonard's, and of Guengerich 
and Gregg ; the Block City mines are also to be Included here These various mines have collect 
ively produced large quantities of ore, but during recent years comparatively little work has been 
done in them. The following table will give some idea of their productivities : 



Lead ore. 



Zinc ore 



Lead ore. 



Zinc ore. 



1886a East Hollow mines . 

West " " . 

18906 Block City 



Black & Co., Buckeye 
and others 



Cottonwood M. Co. .. 
Gretcben L. & Z Co . 

Kosamond M. Co 

West Hollow L & Z Co 
18916 Cottonwood M. Co. 

West Hollow L & Z, Co 



Tons 
4 

27 



20 



2 

2 

41 



Tom. 
876 

2,796 

800 

55 

32 

2,074 

156 
75 

212 



18916 Johnson and Copley . . . 

GretchenL. &Z. M. Co 

Earbee & Co 

1892!i J . Copley 

GretchenL. iZ. Co .. 

West Hollow M. Co . . . 

West Hollow L.&Z Co 
18936 Joplin Syndicate 

West Hollow L. & Z . Co 



Tons. 



22 



Tons. 
400 
372 
266 
301 
269 
1,250 
793 
454 
420 



aJno. H. Wilson tables 1242']. 5 State Mine Inspector reports ; years end .June SO. 

Only one mine was examined here by the Survey, as almost all of the others were out of 
operation at the time of inspection. This mine we will now describe . 

The Guengerich and Gregg sAu/t.— This shaft Is situated at the head of Cottonwood hollow, in 
the NE K of the NW. i4, of section 31, on the east slope of the hollow, near the hill-top; it was 140 
feet deep. The ore body, consisting of white chert, broken though not greatly brecciated, lies 
about horizontally in a sheet 6 inches to 6 feet thick; between the fragments and blocks of chert 
are bleide and galena associated with dolomite, calolte, chalco-pyrite and iron pyrite. Over this 
body of solid ore are irregular, oblong openings of soft ore and mud, into which drifts are car- 
ried to heights of nearly 20 feet. At the end of the western drift the exposure is very high, and shows 
distinct horizontal stratification in the arrangement of the chert layers and of the intervening cav- 
ities. Bitumen Is quite abundant here, intermixed with the dolomite matrix; some decompoied 
limestone was found In the ore chert. Following are the productions : 

Lead ore. Zinc ore. 

Tons. Values. Tons. Values. 

1892a 1 $51 716 $10,552 

1893a ■ 3 130 346 7,266 



a State mine inspector's reports, years ending June 30. 
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It was closely adjoining this mine on the west, In the same section that, the old Stevens mine 
was located, which is referred to by Broadhead and described by Sfhmidt in the report of 187S. 
These mines were on the land of the present Gretchen Lead and Zinc company. According to these 
«arly descriptions, a shaft was sunk through about 10 ft of soil 
and broken chert and dolomitic limestone blocks; the ore was 
found in a nearly horizontal run, of oval cross-sections, about 
20 ft. in diameter, 6 to 15 ft. high and 150 ft long, tapering to- 
ward the ends and running in a NE.-SW. direction. This run 
was filled with broken chert and limestone boulders, containing 
seams and lumps of galena and blende. The rocks were very 
much disturbed. The adjoining section, copied flrom an illustra- 
tion of Schmidt's, represents the conditions here. 

The Grave shaft, just south of the middle of the north line of 
the same section, in Cottonwood hollow, was also sunk at this 
time. It passed through sandstone and broken chert and lime- 
stone blocks, but developed no ore. 

The Bentley mines were in the NE. H of the next section to 
the west, in West hollow. Schmidt describes the section here 
as of soft clay and broken chert, between which galena was 
found in loose pieces and blende in crystal, at various depths 
down t® 35 ft , 







Fig. US. Section at the old Stevens 
shaft. (Schmidt ) 
As a contribution to our description of 
this camp, w? insert here the adjoining 
small map of the Illinois and Missouri 
company's mine, which is situated In the 
extreme southwestern comer of section 30. 

THE LEHIGH CAMP. 

Lehigh is situated about a mile 
west of Carl Junction, in the north- 
western corner of the Sub-district. 
Most of the mines are on the north 
side, or in the bed of Center creek, 
but a few south of the creek as far 
as Sherwood may also properly be 
included in this camp. 

The mines at Lehigh have in the 

past produced large quantities of 

ore, notwithstanding the fact that 

they have had many obstacles to 

contend with. The principal of 

these was the fact that much of the 
Fig. 144. Map of the Illinois and Missouri mine. , ^ , , . 

From surveys byS.J. McKee, c. E. best ground lay in and immediately 

adjacent to the bed of Center creek, so that the waters of that creek had to be 

diverted and controlled during the progress of mining. Const quently, during the 

wet season of the year no work could be done. An idea of the amount produced 

at these mines may be gathered from the following figures : 
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PRODUCTIONS OF ORK AT LKHIGH. 





Lead ore. 


Zinc ore. 


18S6a Lehigh CODBOl 


Tons. 
25 


Values. 
$1,160 


Tom 
3,212 

100 

284 

2,560 

1,509 

29 

1,455 


Values. 
$69,532 


38906 Gulch M. &S. Co 


2,825 


lieckie mine . . . , 






6,543 


Lehigh D. &1VI. Co 


12 


497 


72,209 


18916 Franklin 'Z Co 


34,338 


GulchM.&S.Co 






788 


18926 Franklin Z . Co . . 






30,472 











aFrom Wilson's tables \_2i2'] . 6From Mine Inspector reports, years end June 30. 

At the time this locality was visited by the writer the miDes were drowned 
out, no work was in progress, and they, hence, could not be examined. As 
reported by others, however, the ground consists of a soft, chert breccia, in the 
clayey portion of which the blende was found. The figures of production show that 
galena is an unimportant constituent. The blende is often well crystallized, and is 
of a dark red color. A good deal of marcasite Is often associated with it. On the 
north side of the creek, the ground has caved in over a number of old workings, 
exposing. In places, a limestone roof and walls, penetrated by chimneys and 
caverns filled with ore breccia. 

During the autumn of 1893 a promising deposit of lead ore was opened on the 
hill-side, northwest of the creek mines, in the SE. J of the N W. J of section 12. 
A shaft was sunk in December to a depth of 90 ft., in soft ground with a black mud 
matrix. 

The Sherwood mines, about one mile southeast of Lehigh, have never been 
Important producers— during the years 1891 and '92 only a few tons of lead ore and 
less than 100 tons of zinc ore being mined. Work was not in progress there at the 
time of visit, and hence these mines were not inspected. 



THE ORONOGO CAMP. 

Mining operations have been prosecuted about Oronogo as long as at any point 
in the county ; in fact, during the first years of mining, they, were the principal 
producers. They were known and were described by Swallow in 1854 as the Cen- 
ter Creek mines, occupying parts of section 31, township 29 N., 32 W., and of sec- 
tion 36 of the adjoining township to the west. From that time on, more or less 
mining has been prosecuted there up to the present date. The following figures 
will give an idea of the rates of production at different periods : 
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PRODUCTIONS AT ORONOGO. 



Lead ore. 



Zinc ore. 



ISUa 
187S6. 

iseec. 

1890 li 
1891d 

1892(2 



1893d 



"Center Creek mines" 

"MinersviUe' ' 

' ' Oronogo Mines Consol . " 

Granljy Mining and Smelting Co . 



Ashcraft, Reynolds & Co 

Granby Mining and Smelting Co . 
Margerum M. Co. (Aslioraft) .... 

Ashcraft, Reynolds & Co 

Granby Mining and Smelting Co . 
Margernm M. Co 



Tons. 
210 

625 

571 

225 

222 

13 

343 

163 

S2 

'589 

1,658 



Values. Tons. 



$27,042 

9,900 

10,568 

575 

14,989 

7,714 

1,496 

22,663 

65,916 



866 

788 

1,030 

16 

810 



16 

472 

51 



Values. 



$15,808 

16,548 

21,269 

375 

16,181 



870 

8,168 
699 



aFrom Swallow [S16]. 
cFrom Wilson [242] . 



6From Lloyd & Banmau [142f] . 
dFrom State Mine Inspector, year ending June SO. 

At the time this locality was visited by the writer, access could not be had to 
the old and interesting mines north of the town. The new ground of the Margerum 
land just south of Center creek had, however, jUijt been opened, and the Ashcraft 
and Hendrickson shaft was examined. 



ASHCEAFT AND HENDRICKSON SHAFT. 

This shaft was located in the allnvial plain of Center creek, on the sonth side. It was about 
60 ft. deep. The ore consisted of galena in crystals, which were often very large, compounded and 
sometimes much distorted. This galena occnrred In gray or drab clay shales, which sn rounded 
the blocks of chert . The ground is hardly in the condition of a breccia, though the traces of stratifi- 
cation are not very plain. The following are flgnres of recent production ; 

From the company's books, by J. R. Eolibaugh. 

March 2 to Dec. 31, 1892 683 tons lead ore sold for $29,806 

Junel " " 1893 2,409 " " " 99,570 



THE OLD ORONOGO MINES. 

The older workings, which were not visited, were examined quite carefully during the pro- 
gress of earlier geological sniv.eys. As they presented many features of interest, we will for this 
reason, as well as for the sake of completeness, abstract portions of these earlier descriptions. 

Swallow, on page 160 of the report of 1854, describes the Center Creek mines as in a oheri 
breccia, 10 to 30 ft. thick, overlain by from 8 to 10 ft. of brown sandstone "Irregular veins of 
galena, very variable in thickness, cut through this conglomerate of chert, etc . and through the 
limestone, in directions approaching an east and west line, and varying from a perpendicular to a 
horizontal. The galena usually fills the fissure, when it is small, without any vein rock or any 
gangue; but when the opening is large, the sheet of mineral runs through the middle, the space on 
each side being filled with clay and crystals of calcareous spar. ' ' 
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Oronogo 

Tig. 14B. Map of Oionogo in 1873. (Schmidt.) 



The most complete deBcrlptlon of these mines appears, however, in Schmidt's report of 1873. 

Above figure of this page is reprodaced from that report, and thews the dietribntion of the 

diggings at the time and the peculiar shape of the deposit. The diggings were divided into the 

Branch diggings, along the small stream east of the postoffice, and the Clrcniar diggings northwest 

of the postoffice. Schmidt makes a special note here of the presence and prevalence of a dark 

secondary chert or "qnartzite," which occurs both massive and cementing fragments of chert 

and limestone; it is generally dense and indurated, though he notes that it is sometimes coarsely 

crystalline and granular; also, through action of the silica-bearing waters on the original chert, it 

appears in some instances to grade into the latter. We have already re- 

■\>";;..VV;;.V VV;.::.:.-Vj/ ferred to similar material in other shafts of the sub-district, bnt at the 

time of Schmidt's report it seems to have been encountered only at a few 

localities 

The Branch diggings, along the small stream , appear to have worked 

ore bodies which occurred in small runs in the usual chert and limestone 

breccia; in Ihese the galena and blende were distributed in streaks M to 

6 ins . thick. Secondary chert was quite abundant here, as already stated. 

Iq one shaft, at a depth of only 10 ft . , a mass of galena 6 to 8 ft long, and 

weighing 5 tons, was found loose in the clay. In some of the diggings 

the contact between the ore breccia and undisturbed limestone was en- 

Fio U6 Section at the countered and found to be sharp and distinct, as illustrated in figure 146- 
Branch disrgings. , . f 

(Schmidt ) Coal and shale were encountered at diO'erent points, and, in one series o 

shafts, astratnm of gray, sandy limestone with streaks of black /.;.< i oS-aS ■ •,>■/■ -'^^-^r-f-f 

shale was developed in places as much aa IB ft .'thick, and dipping j^^^^jj-i=ir7^ 

25° to 40° east; through this limestone seams and specks of galena _^^ ^ _ _ 

and blende were found, as is illustrated in the adjoining figure. /CT-5^^^2^^^^£^ 

Galena was also found in seams in fl-sured secondary chert, aeso- ■^^-T-^~^M^d^?I^^r^IS3LP^ ^ 

elated with much blende; also smlthsonite in pockets and streaks 

In one series of shafts a cave in limestone blocks was discovered, 

15 ft. in diameter, filled with mud of yellow and gray clay, gravel, 

pieces of wood and small crystals and fragments of galena and Fig. 147. Section at Branch dlg- 
^ .7=0 gings. (Schmidt ) 

blende. 
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The Circle diggings , whose general outlines ore well shown on the map, consisted of a large 
nnmber of different shafts arranged in a circle . Within this circle, the surface of the ground dipped 

toward the center, forming a flat basin of 400 to 600 ft. In 
diameter. The shafts in this circle were in ground com- 
posed of broken chert, disturbed chert layers, massive 
"quartzlte" and blocks of bituminous limestone; through 
this the ore was distributed in the usual forms . Sometimes 
the "quartzite" contained large gashes filled with galena, as 
ilUustrated in figure 148. The shafts numbered 23, a little 
outside of the circle, struck solid limestone at a depth of 12 
or 15 ft. A shaft was sunk in the center of this circle 104 ft. 
deep, and passed, first, through nearly 50 ft. of clay, then 
Tig. 148. Section at the Circle diggings, through 12 ft. of black clay, with lumps of coal, overlying - 
(Schmidt ) pjjj^j. black clays and slate and sandstone, aggregating about 

40 ft. ; under this, blocks of limestone were passed through, and, at the bottom, 3 ft of the usual 
chert breccia was encountered, cemented by sandy limestone, containing blende, galena andcal- 
cite; the last blast opened a fissure running in a N.-S. direction, causing a flow of water into 
the shaft. 

-- ^aa^. 





Fig. 149. Ideal cross-section of the Circle diggings . (Schmidt) 

The above ideal cross-section represents the conditions here, as illustrated by Schmidt. 
According to his interpretation, the circular form of this deposit is due to the breaking down of 
strata into a cavity produced by underground erosion, so that it is of the same nature as the sink- 
holes so commonly found in limestone formations. 



THE ALBA MINES. 

An outlying group of mines which is best considered here, occurs about one- 
half mile south of the town of Alba, in the SW. corner of section 15, and the SE. 
corner of section 16, township 29 N., 32 W. In 1886, these were new mines, and 
they have since been oparated only at intervals. The yield is consequently not 
very large. The following figures, applying to three different years, illustrate the 
rate of production : 
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PROFDUCTIONS OF ALBA MINES. 



Leadoie. 



Zinc ore . 



1886a Alba Mines Coneol . 

1692fc Alba Co 

Alba Mining Co 

1893c Albatross M. Co. (same as Alba M. Co) . 

Alba Co. t 



Tons. 
6 



Values . 



Tons, 
100 

10 

U 

863 

221 



Values. 
$2,000 

250 

502 

19,253 

3,672 



Scale 1 inch- SOOiset 



a From Wilson's tables [242], 6 From Mine Inspector's Keports, years ending Jane 30. 
c From G. Dennison, president. 

Two companies are operating here, namely, tlie Alba company In section 16, 
and the Albatross Mining company in section 15. The mines of the first company 
were examined by the writer in some detail. 

The Alba Company's mine.— We have at this mine an illnstration of an occurrence of ore simi- 
lar to that of the Circle mines at Oronogo. This is well shown on the adjoining slsetch, prepared 
Oy the writer while on the ground. To give a thorough nndersianding of the conditions existing 
here, we add the following detailed description of the different openings represented on this map. 

At A is a shaft 42 feet deep, in open chert 

ground. 
At B is a Shalt 85 feet deep, in similar ground, 

with some blende at 70 feet. 
At C Is a shaft 70 feet deep, through fractured 
fossiliferous limestone, with some white 
chert; only small specks of blende were 
found 
At D is a shaft 40 feet deep, in solid limestone. 
At E the shaft is 179 feet deep, and passed 
through a section illustrated in figure 151 . 
At F is a shaft 70 ft . deep, through open ground 
with dolomite, but no slate; at about 66 ft_ 
coarsely crystallized blende is dissemi- 
nated through the dolomite. 
At G is shaft No. 12, 160 ft deep. Only about 
15 ft of slate was passed through here, 
covered by the surface clay and chert, and 
underlain by limestone and dolomite 
blocks ; the ore body was struck at about 
50 ft , containing some galena and much 
blende; this continued down to 70 ft. Be- 
tween 110 and 160 ft. another run of ore 
was found . 
At H is a shaft li ft. deep, in which chert and 
yellow clay were found , containing a little 
Fig. 150. A circular deposit at the Alba mine. lead. 
At I, J, K and L are shallow shafts in which solid limestone was struck. 
At M is a shaft 80 ft. deep, which passed through broken ground and about 15 ft. of shale. 

The upper run of ore, containing principally blende, was struck at 65 ft. 
At N is an undisturbed outcrop of soft, porous chert, weathering red on exposure Just west 
of this, between it and the margin of the slate, smlibaonl te was struck at about 40 ft. 

{From 




AM .DANK NOTE CO.,N.Y. 



*From Wilson's tables [242. 
Dennison, president. 



tFrom Mine Inspector's reports, year ending June 30. 
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In addition to tliese openings, nnmerons shallow shafts were put down in past years beyond 
the western edge of the open pit shown on the map, and on the eastern side also; these worked the 
upper run of ore at depths between 50 and 60 ft., whichoontainedlnmps of galena, mnch blende, and 
some carbonate of zinc associated with clay and chert. 






Clay and loose chert . 



i Clay, yellow, plastic, like tallow. 



m /f 7 Slate and shale, dark drab, with blocks of coal lying at all angles in the upper 
3 part; lower half undisturbed; in the shale, crystals of blende were found, 

s and calcite penetrated the coal . 



^<■ Blocks of dolomite and secondary limestone, with blende between the blocks. 



2j Ore body, consisting of breccia of white chert fragments, surrounded by black 
quartzite; also reddish and black tallow clay, all indiscriminately mixed; 
softer portions termed mnd openings; some dolomite in grains and crystals 
and in softened blocks ; through this, blende is distributed in crystals and fine 
grains of light reddish collor . 



/7f/f 
Fig . 151 . Section of Alba Co . ' s shaft . 

Daring the year 1892, an attempt was made to work this upper run of ore by an open cut or 
pit, which was sunk at great expense, to a depth of 60 ft. Its outlines are defined on the map. 
Among other materials, some 35 ft. of coal shale was taken out within the limits shown. 

A consideration of all these facts plainly shows that we have here another instance of a coal 
pocket, around the margin of which the ores occur in a breccia of residuary materials, derived 
from the Lower Carboniferous rocks. This zone of brecciated material, though irregular, appears 
to be in the neighborhood of 100 ft. wide, and beyond this, the undisturbed limestone Is encoan- 
tered. A few hundred yards south of the mine, undisturbed limestone Is seen in the bluffs along 
Spring river . 

The Albatross mine.— This mine, which is just accross the road to the east of the last described, 
is reported to be in similar ground, and the deposit is associated with slate. Time did not admit 
of a special examination . The main shaft is 190 ft. deep; the outlines of the workings are shown In 
figure 150. 
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WEBB CITY AND CARTERVILLB CAMP. 

This important camp of southwestern Missouri came into prominence several 
years later than did Joplin . Apparently, the first discovery of ore here was about 
1873, and in the fall of that year prospecting aad mining were in progress. Only 
shallow work was attempted, however, and the shafts did not exceed 30 or 40 feet 
in depth, at which point limestone, then considered bed-rock, was encountered, 
and no attempt was made to penetrate it. Within a few years, however, some of 
the deeper and large bodies were run upon, and the camp soon attained an impor- 
tant position as a producer. It has maintained this position during recent years, 
even outstripping the Joplin camp, as is shown by the table of productions by 
camps given at the beginning of this sub-district. It, therefore, now ranks first in 
the district, especially in the production of zinc ore . 

The outlines of the camp are approximately defined by the limits of the two 
towns. These include anarea of about 12 square miles, in which most of the mines 
of the camp occur, though a few mines in outlying adjacent tracts will be consid- 
ered under this heading. 

A very large number of openings have been made in and about Webb City and 
Carterville. They are especially concentrated along a little stream called Mineral 
creek, which flows between the two towns. Immediately south and southeast of 
Carterville is also an area of dense mining. On Mr. Holibaugh's blueprint pro- 
perty map of the two towns of 1893, there are as many as 700 mines located within 
their limits, and a number more within a distance of a mile or so. The cut of p. 
579, prepared from this map, well illustrates the density. It is manifestly as im- 
possible here as with Joplin, to describe and give records of all of these openings, 
nor could we even locate them on a small map. An attempt to accurately describe 
even all the most important would prove futile. It is truly lamentable of bow 
few mines any adequate description or history is preserved. No provisions have 
been made for maps which would show the extentof the workings, and from which 
the shape and distribution of the ore bodies over the whole camp might be deduced. 
Many of these workings aie now inaccessible. 

A number of the most important mines were examined by the writer during 
1892. As time and opportunity did not permit visiting a large number, effort 
vvas made to distribute observation equally over the area, and to select such mines 
as might stand as types. These we will now proceed to describe by groups. 



THE SOUTH WEBB CITY GROUP. 

The Noble Mining Co.— This company operates a small tract of land of only about 6 acres, 
situated in the southwestern comer of the NW. K of the NE. Ji of section 19, on the southern edge 
of the town of Webb City. It is, along with a number of other mines, in what is known as Sucker 
flats, on the crest of the prairie hill, Operations were not begun here until about the year 1889. 
The productions during late years are shown by the following figures : 





Lead ore . 


Zinc ore. 


18910 


Tons. 
164 

244 


Values . 
$7,862 

10,980 


Tom. 
200 

425 


Values. 
$4,593 

8,925 


1893<s 





a From State Ittine Inspector's reports; years ending June 80. 
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FiQ. 152. Map of Webb City, Cartervllle and vicinity. 
From a map compiled by J. B. Holibaugh, M. E, 
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At the -time of Inspection, the total depth of the shaft was 180 ft. Drifts had been driven at 
fonr different levels , namely : at 106 ft . , 160 ft . , 166 ft . and at 180 ft ., at the hottom of the shaft . 
The 166-foot drift was the most extensive. The ore body consisted of fragments of chert snr- 
Tonnded by clay or shale, the latter almost hard enough to be a chert. la this matrix the ore 
was found, consisting chiefly of blende, which occurred in crystals, especially near the bottom of 
the shale, close to the chert blocks. A little galena was found, and some pyrite was disseminated 
in the shale. Large masses of shale were encountered in this drift, distinctly bedded, and these 
bedding planes were inclined, showing that the material had been disturbed since its deposition. 
This phenomenon was observed in many other mines of this camp. At the bottom of the shaft, 
some 15 ft. of chert had been penetrated, and a short drift was driven in it. The chert was of bluish 
color, very tough and of a gnarled appearance. It occurred in horizontal layers, but the bedding 
planes were obscurely developed. It somewhat resembled the chert found at Grand falls. Imme- 
diately adjacent to the shaft. Coal Measure shale was encountered in a number of diggings. II is 
here generally divisible into dark-gray micaceous shale, overlying about 20 ft. of black shale, thp 
total thickness being about 60 ft. 

Immediately adjacent to this mine are those of the Sucker Flat company, the Quick Work 
property of the Center Creek Mining company, the Garrison Lead and Zinc company, the McCorkle 
mine and the Tracy land. These have been Important producers in the past, and large amounts of 
ore have been mined. Time and opportunity did not permit an examination of the ground by the 
writer. The following figures are given to illustrate the extent of the workings : 



Lead ore . 


Zinc 


Tom. 


Values. 


Tom. 


62 


$2,829 


1,822 


60 


2,760 


600 


58 


2,808 


861 


248 


11,160 


1.522 


118 


i,m 


840 



1886a Garrison L & Z. Co 
McCorkle & Ay lor. . 
18916 Garrison L. & Z. Co 
18926 Garrison L & Z. Co 
18936 Garrison M. Co 



Values. 

$28,778 

10,200 
18,738 
84,473 
17,638 



a From Wilson's tables [242'\. 

bFrom State Mine Inspector's reports, years ending Jane 30. 

In addition, Mr Holibaugh has contributed the following figures of the Tracy lands obtained 
from the company's books: 



Lead 


ore. 


Zinc ore. 


Tom. 


Values. 


Tom. 


Values. 


2 


$120 


378 


$7,008 


81 


3,394 


1,330 


26,621 


76 


1,839 


2,B40 


62,090 


71 




4,142 




432 




7,430 




669 




12,719 




466 




11,466 




270 




10,353 





Totals. 



1886 

1887 

1888 

1889 

1890 

1891 

1892 

1898 (to 1st week in December) 



Values. 
$7,128 

30,015 

63,849 

97,365 

206,427 

317,007 

272,263 

201,831 



G— 38 
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TBm SODTH CARTBRVILLB QBOUP, 

Abont one mile sontheaet of the Snckei Flat mines, is another Impoitant group, In the sonth- 
we!tern corner of the corporate limits of Carterville. These include the Victor, Morning Star, 
Blanton and Wyatt, Klsing San, Cherokee, Mound City, Kellar and the Pennslyyania (now Acme) 
mines They are located in the prairie very near the center of the divide between Center creek and 
Turkey creek. Large quantities of ore have been produced from these mines. We have not been 
able to obtain many flgnres of production from this group , nor did we have opportunity to examine 
many of the underground workings . The following table will, however, convey an idea of their 
Importance : 



Lead ore. 



Zinc ore . 



1891 Acme a 

Blanton and Wyatt 6 

1892 Cherokee M . Co . c ... 
Rising Sun M. Co. c... 
Blanton and Wyatt 6 
Mound City M. Co. c. 

1893 Cherokee M. Co. <, . .. 
Blanton and Wyatt 6. 

Mound City c 

Klsing Sun c 



Tons 



91 



U 

26 

60 

1 



Values 

$79 



4,200 



1,100 



705 
612 
889 

1,038 
100 
198 

1,717 
570 

1,308 



Values. 
$16,781 



21,700 

17,931 
33.600 
U,216 



a From State Mine Inspector's report, year ending June 30. 
SFromJ. E. Hollbaugh, derived from company's books. 
c From W. C. Stewart, of Webb City. 




Fio. IBS. Map of the Mound City mines. 
Surveyed by O. Rees, C. E. 



Only one shaft was examined, namely, the 
Victor, which we will now describe; the 
ground in which the others work is, however, 
similar. The adjoining map of the Mound 
City mine is added for reference here. 

The Victor Mine.— This mine operates what 
is known as the Thomas Conner land, and Is in 
the northeastern corner of the 8E. K of the 
SW. Xof section 20. It immediately adjoins 
the Morning Star mine, with which the work- 
ings are connected underground. The map of 
p. 683 shows the extent of these workings. 
This mine has been one of the largest produ- 
cers of the group, the product being entirely 
zinc ore . The following table shows its out- 
put during the past four years : 

According to a circular of the Carterville 
Commercial Club, the production for 1890 was 
2704 tons zirc ore, at $51,680; and for 1891, 8319 
tons, at $$79,664. 

This mine has not been in operation much 
longer than the period to which these figures 
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Fig. 154. Map of MoinlBg Star and Victor mine. 

From Surveys by A. F. Donnan^ C. E. 

Scale, 1 lnch=120 feet. 





Lead ore. 




Zinc ore. 


18900 


Tons. 


Values 


T890O 

18910 


Tons. 
1,U7 

2,383 

4,188 

2.400 


Values. 
$26,999 

59,362 
102,600 

64,000 


18910 






18920 






18920 


1893a 






18930 











oFrom State Mine Inspector reports, years ending June 30. 

apply. At the timeof Inspection tlieBliaftsweTeabont200ft. deep. No 3 ehaft passed throngh atont 
80 ft. of limestone, oveflying the ore body. The latter was a chert breccia, the matrix or flllicg be- 
tween the chert fragments consisting of clay and a soft, earthy sllicifled shale or chert (Anal. No B78, 
p. 447). Masses of dark bitnminons shale were also found in the ore body, showing planes of stratifi- 
cation and containing nodnles of chert ; the layers of shale were seen , however, to dip strongly, in evi- 
dence that it was not In its original position. Drifts are opened in this ore body to a height of 70 ft. 
The chert is very brittle and mnch shattered, often breaking into long splinters, wheroe it is called 
"butcher's knife flint." No black, siliceous and hard secondary chert was seen. The ore, which 
is almost entirely blende, occurs in massive, crystalline masses between the slabs of chert, and 
also disseminated through the gangue. Very little pyrite or dolomite were observed. 

The fact that shaft No 3 penetrated a thick stratum ol limestone does not necessarily mean 
that the whole body of ore is covered by such a cap; and the same remark applies to the other 
mines in this camp which are operated under a limestone roof. On the contrary, at the Victor 
mine, numerous sink-holes or cavings of old mines were Eeen, which showed that the cap rock of 
Lower Carboniferous limestone was penetrating up to the surface in many places by pipe and sirk- 
hole openings, thus furnishing channels for the ready transfer of surface material to underground 
cavities . 

THE SOUTHBASTEBN CABTEEVILLE GROUP. 

In the southeastern part of the town of Carterville, along the branch of the Mo. Pacific rail- 
way which runs to Birch Center, is a group of important mines of comparatively recent develop- 
ment. The principal of these are the following: the Troup, the JCleventh Hour, the Richland, the 
Eastern Star, the Perry and the Eclipse mine. These have been large producers in past years, and 
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many of the mines are well equipped with steam plants. The following flgnres, obtained from 
varlonB eonrces, will convey a good idea of the extent of mining here : 



Lead ore. 



Zinc ore . 



18860 Weston L. & M. Co. (Troup land). 

Aylor Bros (Eleventh Hour) 

18906 Eleventh Hour 

18916 Troup mine 

Eleventh Hour 

Burch M . Co 

18926 Troup mine 

Richland 

Perry mine 

Burch M.Co 

18936 Troup mine 

Bichland 

GetThereM, Co 

Eleventh Hour M. Co 

Minneapolis M. Co 



Tons. 
Ul 

25 
278 

23 
218 



221 
396 
123 
462 



Values . 
$6,651 

1,260 

11,942 

1,077 



11,597 
14,611 



9,319 
16,478 

5,062 
19,896 

1,311 



Tons. 
.42 



834 

4,373 

3,162 

314 

6,707 

1,838 

8 

106 

1,623 

1,743 

176 

16,990 

17 



Values. 
$867 



7,491 

96,206 

72,726 

6,782 

141,920 

41,360 

184 

2,338 

31,636 

37,907 

3,410 

373,776 

327 



a From Wilson's tables [242] . 

6 From State Mine Inspector's reports, years ending June 3i 

In addition, Mr. HoUbaugh has contributed the following, 
companies' books. 



obtained by him directly from the 



Tons 
leaiore. 


Tons 
zinc ore. 


Total 
values . 


154 


629 


$18,742 


470 


2,235- 


70,436 


376 


734 


29,966 


228 


613 


18,483 


39 


3.626 


76,196 


62 


96 


4,000 




4,186 


91,961 



KiohlandM Co., 1891 

" " 1892 

" " 1893 (to Nov. 18) 

Troup mine, 1893 (to Nov. 18) 

Perry mines (July, 1892, to Nov. 18, 1893) . 

Eclipse mine 

Eastern Star (June, 1892, to Nov. 1, 1893). 



Two mines were selected out from this group for examination by the writer, and they may be 
considered types for the whole. 
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XI 






a 



«^ 



.^5 



dg Shale, drab and black. 



■fo Limestone, dark-gray. 



^y Ore breccia. 



2Sar 

mare Chert, hard, in layers. 



Fig, 



i70 ft. 
155. Section at the Bichland mine. 



TAe Richland mine —The shaft on the Hatcher land 
of this company was examined. It Is located in the 
SW. Jiof theNW. )i of section 21. The drift is at 
145 feet, the ehaft is 170 feet deep, and the adjoining 
section was enconntered in sinking It, according to the 
description of the foreman . 

The ore breccia consists of white'chert fragments, 
snrronnded by a matrix of shale or clay, the latter 
sometimes hard and quartzose CAnal. No. 346, p. 447) . 
Portions of the shaly material are seen to be dis- 
tinctly stratifled, bnt dip at an angle of 20° or more. 
Galena Is found near the top of the breccia, and lower 
down blende occurs, in crystals attached to the chert 
slabs and fragments; the latter is also found both 
massive and disseminated throngh the gangne. No 
calciteandno dolomite were obserTed; little pyrlte 
was found here; no tallow clay was noticed. Shales 
overlying the limestone are of general occurrence here 
and have been passed throngh in a number of shafts 
in the immediate vicinity. The productions of this 
mine are given in the preceding table, 

The Eleventh Hour mine —The Hardin and Preston 
shaft on this property was examined by the writer. 
It is located in the NW. X of the BE. ;i of section 21, 
near the railway. The ehaft was 140 feet deep, the 
upper 80 feet having been successively in shale and 
massive limestone, while the lower 60 feet was In the 
usual ore breccia. The drift of the mine was in the 
lower 30 ft. of this ore body. The breccia consisted of 
white, fractured chert fragments. In a matrix of 'sand' 
No dolomite and no calcite were observed . Some lead 



and clay and dark earthy secondary chert 
was found In the upper portions of the workings, and the blende occurred in the lower part in crys- 
talline masses and layers, and also disseminated through the breccia. Very little pyrite is found 
here. No indications of stratification were observed In the breccia or chert, but the constituent 
parts are arranged, apparently, without any particular order. 

Other mines of this group might have been examined had time permitted, but, at others, 
there was no work going on at the time. It is thought, however, that this brief description will 
sufficiently indicate the general nature of the ground. The limestone overlying the great mass of 
brecclated material is a marked characteristic. The presence of overlying Coal Measure shales is 
also to be noted. 

THE WEBB CITT-CAETEETILLK OKOUP. 

Under this heading we include a number of the most important mines in the camp, operating 
lands lying principally between Webb City and Carterville, on both sides of Mineral creek. A 
portion also lie immediately south of Carterville. In this group we include the mines of the Center 
Creek, the Nevada, the North Carterville, the South Carterville, the Ealy, the Motley, the Home- 
stead and the Coming Mining companies. It was within the limits of these lands that the first 
mining about Webb City was done, and work has continued there uninterruptedly to the present 
day. Undoubtedly the bulk of the ore output of the camp has been from Ibis group, and this 
largely from the 160 acres owned by the Center Creek Mining company. The^ollowing table, com- 
piled largely from the State Mine Inspector reports, will give an exact idea of the productivity of 
these mines : 
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Lead ores . 



Zinc ores . 



1886a Center Creek M . Co * 

Nevada M . Co 

Carterville Co. Consol. (N. & S. Carterville Co.) 

Motley M. Co 

18906 Center Creek M. Co. * 

Nevada M . Co 

Motley M. Co 

Dangherty , Davey & Dangherty (Cornfield) 

Dayey, Tower and Tower, Davey & Co. (N.& S. Carterville Co.) 
18916 Center Creek M. Co. • 

Nevada M . Co 

Dangherty & Davey (Ealor) 

Dangherty, Davey & Dangherty (Cornfield) 

Davey, Tower & Co. (S . Carterville Co . land) 

Tower, Davey & Co. (N. Carterville Co. land) 

Motley M. Co ■ 

18926 Center Creek M. Co. • 

Nevada M . Co 

Dangherty & Davey (Ealoi) 

Dangherty , Davey & Dangherty (Cornfield) 

Davey, Tower & Co. (S. Carterville Co.) 

Tower, Davey & Co. (N. Carterville Co ) 

Motley M Co 

18936 Center Creek M. Co. • 

Dangherty & Davey (Ealor) 

Dangherty, Davey & Dangherty (Cornfield) 

Davey, Tower & Co. (S. Carterville Co.) 

Tower, Davey & Co. (N. Carterville Co.) 

Motley M . Co 



Tons. 


Values. 


Tons. 


997 


$51,308 


14,095 


112 


6,785 


1,704 


1,541 


73,434 


5,617 


26 


1,195 


46 


1,290 


59,108 


23,654 


116 


5,779 


963 


393 


16,920 


1,183 


412 


17,682 


2,188 


608 


27,162 


3,008 


1,128 


52,719 


20,706 


163 


8,250 


1,294 


266 


13,407 


1,472 


826 


17,429 


963 


126 


6.048 


1,082 


252 


12,096 


1,272 


413 


19,824 


1,170 


873 


41,890 


12,758 


128 


5,888 


750 


144 


6,640 


1,016 


409 


18,814 


786 


60 


2,971 


653 


248 


11.921 


1,015 


228 


10,488 


1,849 


710 


29.648 


11,113 


167 


7,014 


423 


375 


15,743 


150 


66 


2,786 


834 


159 


6,686 


615 


127 


6,588 


934 



Values. 
$271,162 

31,183 

110,214 
1,067 

672,188 
20,826 
29,575 
49,012 
70,850 

469,897 
28,119 
33,566 
19,896 
23,804 
27,984 
27,495 

306,187 
15,610 
23,876 
16,909 
12,028 
20,864 
38,063 

281,381 
7,825 
2,703 
17,931 
12,810 
20,541 



a From Jno. N. Wilson's tables [242} . b From State Mine Inepector; years ending Jnne 80. 
* A small portion of the Center Creek Co. 's output la from their Qnlok Work land on Sucker 
FlatB. 

In addition to the above table relating to the productions of various years, we add the follow- 
ing statement of the total productions of a few of these mines : 



MISSOURI GEOLOGICAL SURVEY. 



LEAD AND ZINC — PLATE XXX. 





THE SINK OF THE NEVADA MINE, CARTERVILLE. 



WEBB OITT AND OARTEEYILLB. 



587 



Lead ore. 
Tons. 



Zinc ore. 
Tons. 



Total values. 



CarteTTiUe M. & S. Co., 1876 to Angnet, 1887 (Inclndlng lands of 
N. & S.Carterville companies) o 

Ealor land, fyom beginning to December 1, 1893 b 

Cornfield, from beginning to December 1, 1893 6 



9,877 
1,812 
1,597 



125,699 
8,735 
2,619 



$3,500,000 
(Approximate) 
277,226 

128,910 



a ltS3,p. 26\ . b From J . R. Holibangh, as obtained from tbe companies' books. 

As is natnral to expect, many of tbe mines over tbis long-worked area are now abandoned 
and are inaccessible. Some bave caved in, and fnrnisb excellent exhibitions of the character of the 
ore body and Its relations to the limestone country rock. The iUnstrations of the plate opposite 
this page are from a photograph of a cave-ln on the Nevada company's land. It gives some idea of 
the dimensions of the worklogs. The overlying limestone rock, which is here abont 10 ft. thick, is 
shown jast below the dnmp-plle on the surface. 

The Center Creek Miuing Company.— Tbis company owns 160 acres of this area, includ- 
ing the NE, X of the NVT. )i, the SW. X of the NW. H and the NW. M of tbe SW. X of section 17; 
also the SE. M of the NE. X and the NE..X of the SE. Ji of section If). It was within this area 
that the original Webb City mines were operated in 1876, and from that time to the present a very 
large number of different shafts have been sunk. An idea of the number of the openings will be 
conveyed by reference to the small map opposite page 581 of this report. The whole surface of the 
ground is covered by dump-piles of refuse chert and "chats" obtained ftom dressing of the ore . 

As is shown in the preceding tables of production, these lands have yielded large quantities 
of ore during tbe past few years, but their large yield has not been confined to this short period. 
From July 1, 1876, to June 22, 1889, according to a prospectus and report of the company, prepared 
by Mi. J. B. Holibaugh and others, the total value of the lead ore produced was $672,000, while 
that of the zinc ore was $2,161,000. The following table gives the outputs of the mines of this 
company during the past 13 years : 



Lead ore 
Tons 



Zinc ore. 
Tons 



Total 
values. 



Lead ore. 
Tons. 



Zinc ore 
Tons. 



Total 
values. 



18810 . . 
18820 . . 
1883(1 . . 
1884ffl . , 
1885fl . . 
1836ffi . . 
1887 6.. 



U,479 



$175,704 
223,488 
158,831 
197,211 
211,600 
311,447 
282,219 



1888 6 

18896 

18906 

18916 

1S926 

1893 6 to Oct. 81* 



969 


13,739 


1,646 


18,941 


1,296 


23,023 


885 


17,266 


955 


11,774 


478 


7,631 



$370,531 
517,698 
600,199 
417,697 
298,658 
163,627 



a From prospectus and report of the company. 
6 From J E, Holibangh, as obtained from the company's books. 

• Iq addition, the company has about 1600 tons of blende in bins, which is not included in the 
above statement. 
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Only a few of the mines of this company were accessible for examination at the time of In- 
spection. The one offering the best opportunity for study was selected, and this we will now pro- 
ceed to describe . 

The Beasley Shaft of the 
Center Creek Mining Co —This 
shaft is situated in the NE. M of 
the NW. Ji of section 17. It 
was about 110 ft deep. Astra- 
turn of limestone was struck at 
a depth of about 60 ft. and con- 
tinued to about 80 ft. Under 
this, the usual breccia was en- 
countered, consisting of white 
chert fragments, Bnrrounded by 
darli mud or clay, in part in- 
durated and quartzose. Some 
blocks of hard , siliceous lime- 
stone, similar to that overlying 
the ore body, were also found 
buried in the breccia. Some 




Fig. 156, 



g 







jc 



O 



Ft 

IZ Surf ace soil and debris . 



ICi Limestone. 



1^ Chert, broken, containing galena and some blende. 



Zo Limestone. 



Sketch of stopes in the Beasley mine. 

galena was found, but the 
metalliferous mineral Is prin- 
cipally blende; this occurs 
disseminated In the matrix 
and also in crystals , or mas- 
sive, frequently cementing 
fragments of chert. Some 
pyrlte and a little dolomite 
and calclte were also found . 
H^ -j-i-j- The sketch on this page con- 

veys an idea of the size of the 
drifts and the manner of 
working theore. These drifts 
are often 50 and 60 ft . high . 

In a Ehaft on a lot imme- 
diately south of this one, the 
section of figure 157 was passed 
through, aoooraing to Infor- 
mation frunished by the fore- 
man in charge. 
Especially worthy of note in this section is the occurrence of the bed of broken chert, carry- 
ing lead and zinc ore, between the two limestone beds and overlying the main ore body. This Is an 
unusual occurrence in the camp. 

As illustrating the extent and distribution of the workings of other mines of this group, we 
add the map of the opposite page. Of the Center Creek mines, no maps could be obtained. 

Reviewing what we have said concerning the Webb City and Carterville camp, 
it will be seen that the principal distinguishing features are : 1) the presence of 
a stratum of limestone of variable thickness, which overlies the main ore body ; 
2) the frequent presence of bodies of Coal Measure shale, and sometimes of coal- 
beds above this limestone roof, the shales often reaching as much as 50 ft. in thick- 
ness ;* 3) the great size of the ore body and its complete brecoiation, no evidence 

*At some points the coal-bed is of sufficient thickness and extent to warrant mining, and 
during recent years such a pocket northwest of Webb City has yielded several thousand tons of 
coal. 



■fo Chert breccia, ore-bearing. 



/oo/t. 
Fia. 157. Section near the Beasley shaft. 



WEBB CITY AND CARTBRVILLB. 
I 
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Fig. 158. Map of Carterville L. and Z. Co. mines, S. 17, T 28 N. , 32 W. 
From Surveys by Geo. H. Bradford, C. E. 

remaining in the large mines examined that the materials of the ore bodies were 
ever stratified ; 4) the inclusion in this ore breccia of large masses of shale, dis- 
tinctly bedded and dipping at various angles, indicative of disturbance ; 5) the 
preponderance of zinc minerals over lead minerals, as is clearly shown by the sta- 
tistics of production given, a very small percentage of the output being lead ore — • 
probably less than one per cent, if measured by tons. 



THE CARTHAGE CAMP. 

The principal mines of the Carthage camp belong to a group on the north- 
western edge of town, just south of Spring river and close to the Missouri facific 
railway depot, and to another group two or three miles southwest of these. In 
addition, we shall refer, however, under this heading, to a few scattered deposits, 
some lying several miles east of Carthage, adjacent to Spring river, and others 
several miles south of Carthage, on Center creek. 
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Mining in the vicinity of Cartbage was started at quite an early date. Lead 
ore was dug there as far baolj as 1854, but the larger developments have been con- 
fined to comparatively recent years, with the exception of that at Pleasant Valley, 
where miniog was in progress over twelve years ago. 

Though the quantity of ore which has been produced from the Carthage mines 
is considerable, it is still very much less than that of either the Joplin or Webb 
City camps. The number of mines operated there at any one time has not ex- 
ceeded one-half dozen. The following table, derived from the Mine Inspector 
reports, shows the production of these mines during the past four years. Those 
near the Missouri Pacific depot did not produce anything before 1889. 



PRODUCTIONS OF CARTHAGE MINES. 



Lead ore . 



ZLncore. 



139». 



Globe M. & M. Co. (5 miles SE. Carthage) , 

Herrln & Meyers (Mo. P. depot) 

Hubb&Pnokett " " 



Little Jersey L. &Z Co. (Smiles SW. Cartbage, 

formerly of Carthage L &Z. Co.) 

Myers & Jemmiaon (Mo . P. depot) 



1891. 



1892. 



Porter M. Co. " " 

Coshocton M. Co. " " 

Jasper Co. M. Co. " " 

Magnett M. Co. (B miles SE. Cartbage) 

Myers & Jemmison 

Pacific M. Co. (Mo. P. depot) 

Pleasant Valley M Co. (3 mUes 9W. Cartbage) 

Cartbage M . Co . (at Pleasant Valley) 

Myers & Jemmison 

Pacific M. Co 

PorterM.Co 

Cave Spring M. Co 

Myers & Jemmison 

Pacific M. Co 



Values. 



$1,650 
4,059 



4,100 



Tons 
100 



64 

764 

20 

1,591 

600 

44 

SO 

1,196 

200 

550 

674 

1,440 

600 

1,471 

450 

360 

137 



Values. 
$2,800 



1,418 

23,000 

520 

40,775 

14,700 

1,100 

690 

30,257 

4,800 

14,300 

16,500 

34,560 

15,600 

35,312 

9 441 

7,920 

3,155 



Several of the more important of these mines were examined by the writer 
during the summer of 1892. The results of these examinations we will now pro- 
ceed to give. 

The Linzee mines.— These mines are located near the center of section 8, abonl a half mile 
west of the town limits . 

The shaft here was 170 ft. deep, and In sinking it the materials of flgnre 159 were passed 
throngb, according to the report of the superintendent: 
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The ore body conBisted of a chert and lime- 
stone breccia, the fragments being cemented by 
dark secondary limestone and hard, dark shale j 
a little undeoomposed dolomite was also fonnd, 
j^ Sandstone, gray, micaceous and but no calcite was seen, and no tallow clay, 
nme' ga?eni°l"20°ft'rMl "•""^H the latter is said to occnr in small qnan- 
blende followed seams in the titles The metalliferons minerals are exclu- 
'^'"' • sively blende of a variety called ' 'rosin jack" ; 



Shale, greenish, with 
jack." 



' pebble 



E 



Shale, black, with "dice lead.' 



/om, >Boulder formation . 



Shale. 



'Bonlders" and shale. 



'Limestone cap rock. 



!S Drift and ore body. 



Yia. 159 Section of Linzee shaft. 
lo Soli and debris. 







Fig 



no galena was found. The blende is imbedded 
in the limestone and shale matrix. No pyrite 
was observed. Sllckenslded surfaces were seen 
in the mine, indicating more or less movement. 
Jnst north of the shaft Is acrop, or "bar,"of 
hard, indurated sandstone, containing a few 
scales of mica. This sandstone and the npper 
six members of the shaft section are donbtless 
to be relerred to the Coal Measure formation. 

Reference to mines in this same section, in 
which galena was found in the chert and soil, is 
made by Swallow in his report of 1854; he also 
notes the presence of brown sandstone here, 
which he classes as "Ferrnginous " Broad- 
head also refers to the Carthage mines, on Tower 
& Regan's land, in the NE. K of this section. 
He notes the occurrence of barite with Umonite, 
this being the only locality In the county where 
he found the former mineral; he refers to stig- 
marla and fern impressions in the shale and 
sandstone. 

No figures of production were obtained re- 
lating to this special mine 

The Cornell shaft at Pleasant Valley. 
This Shalt, located in the NE X of 
the NE yi of section 18, is adjacent 
to the mines of the Pleasant \ alley 
Mining company, and was operated 
by the Carthage Mining company. 
The shaft was 145 ft deep.' Accord- 
ing to the recollection of the super- 
intendent, the materials shown in 
the accompanying section were en- 
countered in this shaft, successively 
from the top downward . 

Blende is the only metalliferous^ 
mineral found, no lead or silicate of 
zinc having been taken out— though 
both silicate and galena have been 
Ore breccia, consisting of white chert im- dag in the surface clays, above the 
bedded in dark clay and in dark, sec- , _,, , , ^ . j, 

ondary limestone. Only the lower 15 «ap took. The blende is dissemina- 
feetis ore- bearing in this mine, but ted through the matrix, and is fine 
closely adjoining a face 100 feet high Is _ , „ ^ „ , , 

worked. ^ud granular. No tallow clay Is 

fonnd here, and little or no dolom- 
ite; a good deal of calcite was ob- 
served, in crystals. The ore is char- 
acterized as hard, and has to be 
blasted . 



Shale, with blocks of limestone and some 
lumps of blende. 



Limestone cap rock. 



160. Section of the Cornell shaft. 
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In tlie adjoining shafts, wliite Lower Caibonlferons limestone has teen sank througli con. 
tlnnonsly to depths of 180 ft,; while at immediately adjacent points the ground is soft and open 
from top to bottom, showing great irregularity in the decomposition of the coantry rook. 

:^ff Mining was done in this same section, 20 

years ago, and a number of deposits in which 
lead and zinc ores were found were referred to 
by Broadhead la 1873. Quite extensive mining 
was in progress here about 12 years back, and 
the value of the output of blende, between 
i ^'' Chert, much shattered with yel- August, 1882, and May, 1884, is placed by Wil- 
low '■lay and dirt {"hog-chawed son at $40,000. Work ceased after the latter 
date, but was resumed in 1886, and, between 






•? 



3 



a 



i 






rr 



rr 



Zo Blaikdirt. 



flint"). 



J'o Limestone, solid, gray. 



Limestone and chert in nodules 
andlenticnlarlayers, veryhard soft ground was drifted into, 
and compact, and undisturbed. . , j, ^ .,_ ,. ..^ 

. m succession proceeding from the shaft. 



November of that year and March 1, 1887, $]0,00O 
worth of blende was mined. 

The Porter mines . — This mine has produced 
more ore than any one other mine of the Car- 
thage camp, as can be seen by reference to tlie 
table on page 590 . It is located quite close to 
the Missouri Pacific railway depot, in the NE 
K of the NW. ii of section 4. The shaft was 
164 ft. deep, the top being about 20 ft below the 
level of the railway track . The accompanying 
section (figure 161) of the materials encountered 
was given by the mine boss . 

About 20 feet fast of the foot of the shaft, 
This consisted, 

■H fe^ 1) shattered chert in clay, followed by a layer 

ISSrC of black, massive and somewhat gianular zinc 

Fig. 161. Section at the Portershaft. orecalled "calamine," but really smithsonite; 

2) soft black clay or "selvage," enclosing fragments of chert with blende disseminated through it. 

About 120 feet east of the shaft, at the lowest level of the mine, drab and black shale was 
found containing blocks of coal. Here the ground was loose and broken, up to the surface; but, 
about 200 feet farther east, another limestone " bar, " similar to that in which the bottom of the 
shaft was sunk, was encountered. 

The Myers Sr Jemmison mine.— This mine Is another of the group near the Missouri Pacific rail- 
way depot. The shaft is not over 200 yards north of the Porter shaft. When examined by the 
writer two drifts were operated, an upper one at 120 feet and a lower one at 157. No solid limestone 
was struck in the shaft, but the ground contains many blocks of that rock and of chert. In the 
upper drift the ore body consisted of clay and dark drab shale, surrounding fragments of chert and 
rounded blocks of limestone, and also Intermixed with large masses of that rock. The "silicate' ' 
of zinc, which is the principal metalliferous mineral, is distributed through this material; 
some galena and blende are found at points remote from the shaft. lu the lower level most of 
the blende occurs; however, there is also more chert there, and the ore body is firmer and harder. 
Calcite is quite common, and a little dolomite is also found; some pyrite was observed. 

Immediately north of Carthage no mining is done, though Broadhead, in his report of 1873, refers 
to particles of blende found in dark bituminous limestone in a well about 6 miles north of town. 

East of Carthage there was more or less mining in past years, but the work was on a small 
scale and the output comparatively insignificant. In section 7, township 28 N. , 29 W. , about nine 
miles east of Carthage, Broadhead referred to several shafts in 1873, though no lead or zinc was 
found in them at the time. In sections 8 and 17, township 28 N. , 30 W. , about five miles southeast 
of Carthage, some mining has been done; the Globe M. &M. company, which has aplaceinthe 
table of productions on page 690, is near this locality. At Dudley's mill, on Spring river, In sec- 
tion 17, townsbip 28 N , 29 W. , Broadhead notes that two wagon loads of lead were dug <)Ut of the: 
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stream bed. Broadhead also refers to the Kiokey diggings, In section 17, township 28 N., SOW., 
where several shafts were snnk, penetrating red clay and chert into limestone. Sand and clay shale 
were also fonnd here. The Davis mine, In the NW. K of the NE. X of section 29 of the same town- 
ship, is also described by him, the ore occurring in small pieces in red clay and chert, and also in a 
small crevice in limestone. 

South of Cartilage, along Center creek, there have been a nnmber of openings, some of them of 
qnite recent date.' The Beville Mining company's shaft, la the SW. K of the NE. M of section 27, 
township 28 N. , 31 W , was examined by the writer. The shaft was about 128 ft. deep, and pene- 
trated Coal Measure black shale and coal ; also massive drab limestone which apparently overlies 
the shale, bnt this could not be satisfactorily determined; Indnrated, micaceous sandstone was also 
found here. Drilling was in progress at the time about one mile east of this shaft, but the results 
were not learned. In section 33, of the same township, Broadhead states in his report of 1873, that 
extensive mining had been clone in the past; several pits 60 ft. deep showed alternations of chert 
and red clay from the surface downward; in some shafts, fine-grained limestone was encountered 
at 10 ft. ; at the bottom of a shaft 60 ft. deep, 10 inches of coal was found, and also flne-gralned 
sandstone with stlgmarla Impressions, while, closely adjoining. Lower Carboniferous limestone 
was encountered in shallow pits . 

lo the NE. K of section 12, township 27 N. , 30 W. , was what was known as the Perry mine. 
Broadhead describes many shafts here. In one pit, 26 It. deep, chert and clay were passed through 
to a depth of 19 ft , under which was found blue limestone containing blende ; in another pit galena 
was found in clay and in cubic crystals in limestone; in still another shaft zinc ore was found in a 
"pocket-shaped longitudinal mass," giving out in one direction, but thickening In others; zinc 
blende was also found disseminated in limestone; calamine and calclte were observed. 

THE SCOTLAND CAMP. 

The little postofSce of Scotland Is situated about six miles southwest of Car- 
thage and seven miles east of Joplia. About it and the adjoining settlement, 
known as Burch Center, more or less mining has been done during the past 25 
years. At present, very little work is In progress, and opportunity was not 
afforded to examine the underground workings at the time planned to Visit this 
locality. Considerable space is, however, devoted to the mines of this camp in the 
report of the Geological Survey for 1873, and from these we will make a few brief 
extracts. 

The Brock mine was In the SW. M of the SE . M of section 7, township 27N., 31W. ; a number 
of shafts, some as deep as 46 ft., had been sunk, penetrating 30 ft. of red clay and chert, with 15 ft. 
of gray, coarse dolomltic limestone. The ore was found in crevices at the bottom, In a cherty 
breccia cemented by dolomite. 

The Fleming diggings were in the NW M of the NB M of section 6, and several shafts were 
snnk here through clay down into the limestone country rock. 

The Grove Creek diggings were the principal operations at this early date in the NW. M of sec- 
tion 12, and some work was done here before the war . Broadhead and Schmidt describe a number 
of shafts, none over 50 ft. deep; lead ore was found near the surface, in the clays and chert debris, 
and at the bottom of the shaft a breccia of chert and limestone, with calclte, clay, galena, blende 
and silicate, was encountered. In the Tussinger shaft, at a depth of 55 ft., layers of black shale 
and soft sandstone were found. 

The Burch diggings, about two miles east of Scotland, in the SW. K of the NW. K of section 
11, were also operated at this date. The shafts were 30 to 40 feet deep, and galena, cernssite and 
snLithsouite were mined. In one shaft galena was found diffused in a buff, soft rock, the smithson- 
Ite being in lumps and slabs . 

During recent years most of the mining of this camp has been about Burch Center. The pro- 
duction of the Barch Mining company during two years, according to the Mine Inspector reports, 
is shown in the following table: 
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Leadoie. 


Zinc ore. 


1891 BnrchM. Co , 


Tons. 


Values. 


Tons. 
314 

106 


Values. 
$6,782 


1893 (3 mines 140 ft. deep) 






2,838 











In 1886, according to Jno. N. Wilson, the productions were as follows: 








Lead ore. 


Zinc ore. 




Tons 
81 


Values. 
$3,748 


Tons. 


Values. 


Burch L&Z.Go . .. .^ .. 


78 


$1,560 











THE SAGINAW OR THURMAN CAMP. 

The Saginaw camp includes a group of mines extending about two miles north 
of Thurman postofBce, on the east side of Thurman creek and along its tiibutaries. 
Mining has also been carried on here for quite a long period, and diggings were 
described in the Survey report of 1873, 

The Thurman diggings, in the NB. X of the SE. H of section SO, were described by Schmidt as 
In clay and chert and fine-grained limestone which occurs in slabs and blocks OTer the solid country 
rock; chert breccia was found cemented by yellow, sandy limestone containing crystals of galena 
and blende; decomposed dolomite also occurs; calamine was found in masses enclosing crystals of 
galena; some calcite crystals The clay associated with these ore bodies was both gritty and fer- 
ruginous, and sometimes of the texture and consistency of tallow clay; in this, loose masses of 
galena were imbedded; galena was also found in fii^e seams rnuaing through the chert. Many old 
shafts have been put down at this point. 

Thi Johnson diggings, near the middle of section 20, consisted of shafts sunk through ground 
containing blocks of coarse gray, apparently secondary limestone, enclosing fluid bitumen, crys- 
tals of galena and angular chert. Several shafts were also sunk through broken chert and lime- 
stone bl )ck8 with dolomite in sheets between; in this, loose galena occurs, along thin and narrow 
runs, the galena being found attached to the chert; brown clay and tallow clay were in streaks and 
masses; occasionally loose masses of calamine were found. 

During recent years the productions of this camp have been as follows, according to the State 
iVIine Inspector (years ending June 30) : 



Lead ore . 



Zinc ore. 



1891 Spurgeon mine 

1892 Saginaw L. & Z, Co 

1893 " " 



Tons. 
2K 
40 



Values 
$42 

1840 

800 



Tons. 



Valves . 



$200 
240 



The following descriptions of mines recently worked in this camp are by Mr. Robertson, from 
observations marte by him in 1891 : 

Saginaw Lead and Zinc Company.— TidB company was composed mainly of residents of the 
town of Saginaw, Michigan. They owned about 800 acres in this county, but only a portion of this 
land was operate*, viz : the SE. bisection SO, and the SW. U, SE H section 20 The land was 
leased to four companies, who sublet the lots to Individual miners . The companies working on the 
land In 1891 were : 

1. Valley Mining Co, SB. M, S. 30. S. Hay & Aeher, SE.. Ji, S. SO. 

2. J. L Llewellyn & Co. , SE. }i, 3. 30, 4. Moore & Blackburn, SW. M SE. M, S. 20. 
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The mines all lie in the upper part of Lower Carbonlferons limestone , here largely represented 
by chert. They were all qnlte shallow and very wet. The ore was almost entirely silicate of zinc, 
of a very good qnality, and occurred with much clay, largely interbedded in the broken chert, and 
also flUiDg the Interstices to some extent. The ore hodies were apparently small, hut very numer- 
ous. No shaft had been sunk more than 50 feet below the surface. The chert, here forming much 
of the country rock, is alight colored, hard but very brittle rook, of the general character found in 
this formation. The clay is dark red, tough and plastic, of the variety generally known as joint^clay . 

This property was once very rich in residuary deposits of lead in the overlying clay . In 1876-77, 
it is estimated that about 7000 tons of ere were produced from this land. There is but little lead 
produced now. 

Fairbanks mine, in NW X SE. H S. 20, W. H. Fairbanks leased 40 acres from Tower & Borch, 
of Carthage, and was mining at depths of less than 50 feet, producing considerable galena and 
silicate. From 1876, when mining began, to 1891 (July) , 350 tons silicate and 300 tons lead ore had 
been produced . 

Ea»t of Thnrman, within a distance of four or five miles, are » number of shafts owned by 
different mining companies, upon which some prospecting has presumably been done. No records 
of results were, however, obtained. 

At High Point, about six miles east, in the NE 'A of section 6, township 26N., 31W., some 
little mining has been done, but no examinations of the deposits have been made. 



THE SPRING CITY MINES. 

This group of mines is situated south of Shoal creek, about the center of sec- 
tion ]0, township 26N., 33 WT. Prospecting was done here for a number of years, 
but not until 1892 was much encouragement found in the results, and not until 
early in 1893 were shafts sunls and large deposits of ore opened out. These mines 
are remote from others, and furnish an instance of the way new deposits are de- 
veloped in ground remote from the centers of mining, and in ground which once 
stood condemned as barren. A number of shafts have been sunk here. 

The Alpha shaft was one of the first opened; it is in the NW. K of the SB. M Comparatively 
little ore was mined here, but much of interest bearing upon the character of the deposits was 
developed. The following section obtained from the superintendent, Mr. J. W. Allen, Is hence 
included : 

£r 

7 Soil and clay. 
l^ta. Slate, black, with a 3-inch coal-seam near the middle in a horizontal position. 




^= '"' Shale, gray, with zinc crystals scattered through it. 



'•Blue selvage," composed of bine and shaly clay, surrounding fragments of 
chert, and containing f ome bitumen and blende crystals and a little dolom- 
ite; not very hard, though the use of the drill was necessary. 

Chert, white, breociated, containing blende and calamine, but no galena; hard 
ground . 

Sofl chert breccia, with dolom'te, containing some blende, calamine, much py- 

rite, no galena; blende of a light-red color to bottom of shaft. 
Chert, In blocks with dolomite (in drill-hole) . 



i-r Chert, hard, with blende. 



Shale, blue. 



•5^ Chert, hard, solid, blue. 

Z« TlTH. 
TxQ. 162 Section of the Alpha shaft . 
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This shaft was evidently in a pocket of Coal Measnre rocks, little, if any, dlBtnrted, as Is 
sliown by tlie liorizontality of tHe coal-seam. Only 160 feet southeast of this shaft, however, a 
drill-hole struck solid limestone at a depth of 18 feet, and no shale. About 100 feet north of the 
shaft is another, 50 feet deep, in broken chert, with no shale. 

The principal mining &t the time of inspection, in November, 1893, was about a quarter of a 
mile north of this shaft, near the SW XoftheNE K of section 10 . The shafts were located On the 
hlU-sldes, and were about 80 ft . deep, and at some points the lower 60 ft. of this was ore-bearing 
ground . The walls and races of the drift, as examined in the mine, consisted of breccia, composed 
of cl!ert in blocks and disturbed layers surrounded by black mud, 
decomposed dolomite and a gray , earthy secondary chert through which 




blende and galena were disseminated, the former In much the greater 

quantity. The adjoining figure, from a sketch made in the mine, illus- 

Fio. 163 Sketch of ore body trates the structure of the ore body. Over the drift the chert is more 

at the Spring City mines, jegniar, in slabs and layers, separated by clay containing some blende. 

The ground is considered soft here, and is easily worked. 

Drilling has been extended beneath this ore body and revealed the presence of chert down to a 
depth of 180 ft. ; under this was another run of ore in harder ground, about 12 ft. thick . 

Shafts and drill-holes, closely adjoining the mine, passed 
through solid limestone, containing no chert, down to the 
depth of over 100 ft.; this shows a rapid change laterally In 
the character of the rock. At what is known as the Pump 
shaft, the adjoining section was passed through. 

Part of the siliceous matrix is very light-colored, and Is 
almost indistinguishable from the original chert of the conn- 
try rock; in this white secondary chert there are at times dis- 
seminated small quantities of light-colored blende. Some 
barite has also been found associated with this ore. The 
blende is often well crystallized. 

About K mile east of these mines a considerable deposit 
of oeruBsite has recently been found . 

The production of the Spring City mines, from January, 
1893, to December 1, 1893, was as follows; 

Lead ore 180 tons, sold for $6,912 

Zincore 1,181 " " 21,071 




Clay and debris. 



Limestone . 



Ore body. 
Limestone. 



ai'nuf'3o, 
Pig . 164 . Section of the Pump shaft 



THE GALENA CAMP IIST CHEROKEE COUNTY, KANSAS. 

The extension of our observations to Galena, Kansas, and the description of 
the deposits there in this report, may appear to some as an unnecessary overstep- 
ping of the domain of a Geological Survey of Missouri, or as exhibiting a desire to 
appropriate to Missouri the possessions of a neighboring state. To an intelligent 
person familiar with the conditions of the case, the reasons for this extension will 
be very apparent. These lead and zinc deposits of Kansas are, in all their natural 
relations, a part of the Jasper county sub-district ; to omit reference to them would 
be to leave out of consideration a very instructive series of bodies ; conditions 
are to be seen here which are nowhere so well developed within the Missouri line, 
and which are calculated to throw much light on problems in which we are inter- 
ested ; moreover, the Galena camp covers only a few square miles, and its examin- 
ation occupied little time and its description will require but little space. 

This camp was first known as the Short creek mining district, from the name 
of the small creek, flowing just north of the town, westward into Spring river. 
Mr. Holibaugh informs us that the first discovery of ore in this district was in 
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1868, in a well ; it attracted but little attention, and led to no further developmentB. 
Not until April, 1877, was the discovery made by two prospectors which immedi- 
ately brought about the opening of the deposits. Since that time mining has been 
continuous, and the productions have been large. Statistics of production for the 
whole camp have already been given in chapter VI and on p. 546, and we will not 
repeat them here. The outputs of the different companies during recent years of 
operations are shown in the following tables, prepared from various sources of 
InformatioQ : 

PBODnCTIONS OF THB SOUTH SIDE MINING AND MANTTFACTUBINO COMPANY. 

From Company's books, by J, R. HoUbaugh. 





Lead ore. 


Values. 


Zinc oie 


Valnes . 


1878 


Tons. 
143 

5,146 

4,777 

3,852 

2,504 

1,184 

676 

641 

836 

902 

665 

952 

635 

608 

609 

785 


$7,001 

233,331 

216,940 

220,518 

115,692 

69,093 

97,066 

31,169 

49,659 

47,458 

20,605 

43,810 

26,146 

25,781 

21,815 

29,728 


Tons. 




1879 < . 


136 


$2,169 


1880 


1881 


1,142 
2,326 
1,763 
1,627 
4,114 
7,238 
6,051 
7,290 
6,689 
1,989 
4,229 
3,808 
1,291 


18,268 

37,202 

28,206 

24,434 

65,822 

116,801 

80,814 

116,638 

107,025 

31,823 

67,667 

60,920 


1882 


1883 


1884 


1885 


1886 


1887 


1888 


1889 


1890 


1891 


1892 


1893 


18,079 






Totals 


24,615 


1,253,703 


48,692 


764,868 





PRODtlCTIONS OF THE GALENA LXAD AND ZINC COMPANY. 

From the Com/pany^a Books. 





Lead ore. 


Zinc ore. 




Lead ore Izinooie. 

1 


1888 


Tons. 
264 

1,467 

695 

397 


Tons. 
3,632 

4,167 

4,194 

2,163 


1892 

1893 

Totals 


Tons 
1,127 
3,328 


Tons. 

2,787 


18897" 


1,408 






1890 


7,278 


18,351 


1891 











THE BATTLE-FIELD MINING COMPANY 

From May 1, 1892, to Dao. 1, 1893, produced 1,155 tons lead ore and 6,647 tons zinc ore. 



G— 39 
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TABLE or PBODDCTIONS OF THE PEINOIPAL MINES Or GALENA, KAN., FOR 1890-91. 

From reporti of the State Mine Impector. 





1890. 


1691. 




Lead ore . 


Zinc ore. 


Lead ore . 


Zinc ore . 


Galena Lead and Zlno Mining Co 


Tom. 

695 

646 

179 • 

39 

484 

66 

36 

63 

26 

128 

6 

26 

214 

5 

151 

111 

4 

36 

3 

3 

38 

3 

13 

64 

26 

33 

3 

5 


Tom. 
4,454 

1,989 

3,546 

2,286 

608 

1,336 

676 

926 

547 

363 

348 

494 

1,140 

117 

98 

212 

199 

119 

228 

192 

121 

188 

60 

60 

8 

1 

7 

45 

435 


Tom. 
397 

702 


Tom. 
2,040 


Southside Mining Co 


3,677 


Perry croBher 




James Mnrphy crusher No . 1 






Windsoi Mining Co 


200 


1,125 


Boice and Emnaons crnslier . 


Mnrpliy & Murphy 


36 
76 
57 


178 


Illinois Lead and Zinc Co 


1,206 


Empire Mining Co 


1,202 


Vest & Co 


Templar Co 






James Murphy crusher No. 2 












A . Cohen 






J . Brown Mining Co 






Moll, Weber and Co 






Fahlenboelc, English & Co 






Gerilla Mining Co 






Pond & Stevenson 






Pond & Louderhack 






Blaker Co 






Midland Co 




260 


Ohio Lead and Zinc Co 


230 
100 
139 
215 
57 
1 


1,168 


Maggie Taylor 


Ol. Sparks 


429 




477 


Cornwall mine 


205 


Wyandotte mine 


110 






Clement Mining Co 




245 

SS9 

12 

79 

58 


2 483 


J. M Cooper and Co 






326 


Queen Bee 






278 


Kansas Lead and Zinc Co 






238 


^nnie Laurie 






212 








834 


Euclid Co 








1,125 
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The mines of this camp are confined to an area of about six square miles, lying 
principally between Short creek on the north and Shoal creek on the south, and 
extending less than three miles west of the state line. They are distributed over 
sections 13, 14, 15, 22, 23, 26, 27 and 28 of township 34 N., 25 B. of the sixth prin- 
cipal meridian, as shown on the district map. The principal mines are within the 
limits of the town of Galena. Southwest of this, in the breaks and along the trib- 
utaries of Short creek and Shoal creek, mines are also very thick. A few of these, 
examined by the writer, will serve as types for the whole camp. 

The WMup and Moll mines —These mines are sitnaled in the SB K of the SW. K of section 14, 
on the land of the Galena Lead and Zinc company. The shafts were abont 50 feet deep, in a hard 
hieccia. The fragments of the breccia were white chert, and the cementing material was prin- 
cipally a daik-colored and yery hard and brittle secondary chert, which predominated greatly in 
quantity oyer the white original chert; associated with this matrix was also a considerable amonnt 
of soft, sandy material , which, on analysis, was found to be a calcareous sand, containing 85 per 
cent of silica (Anal. No. 379, p 447) ; large deposits of tallow clay are also found in places, of both 
red and brown colors. No dolomite nor calcite were observed . Both galena and blende were found 
here, the former frequently in large crystals, in places partly decomposed .and showing only skele- 
ton outline of the original forms. 

In the Moll mine is a large and somewhat noted deposit of amorphous, white sulphide of zirc, 
already described by IVIr. Robertson [210, p. 160]. This was found wilhln a space about 30 ft. square 
or more, of varying thickness, and associated with tallow clay. It lay in a horizontal sheet, and, 
as exposed at one point, had evidently been deposited in a cavity which was in part still open. In 
this cavity, the white sulphide occupied the lower portion, and was overlain by tallow clay of yel- 
low and brown colors, in horizontal layers. The total height of the opening was only a few feet, 
and the thickness of the white sulphide was between one'and two feet. The results of an analysis 
of this material, made by the St. Louis Sampling and Testing works, is given in the description above 
referred to . This white sulphide has not been found In suflBcient quantity for the question of 
its utilization to be of much importance; it cannot be collected when mixed with other materials 
by the ordinary processes of concentration, Small quantities have been sold for paint. 

The Sawyer mine.— This mine is also on the land of the Galena Lead and Zinc company, in the 
SE. M of the SW. X of section 14. The shaft is located less than a quarter of a mile south of those 
just described. The total depth was 121 ft. Fronn the surface downward to a depth of 40 ft., an ore- 
bearing breccia of fractured chert was penetrated and was worked. Below this, the limestone 
country rock, more or less decomposed and associated with chert, was passed through. At the 
time of examination, operations were in progress at the bottom of the shalt, where 21 ft. of lime- 
stone, associated with a black chert, constituted the face of the drift. The limestone is decomposed 
in places to a soft sand; little or no dolomite was found, and no calcite was observed. The blende 
occurs in the limestone, both along the stratification planes and in seams transverse to these. No 
lead or pyrite was found in these lower workings . 

The Martin and Hughes mine —This mine was located on what was known as the Sohemerhor n 
land, in theSW. ii of section 23. The shaft was 80 ft. deep. The gangue consisted of dark or light- 
gray secondary chert, enclosing fragments of white original chert. This gangue was, in places, 
much decomposed and quite soft and friable. ("Anals. Nos. 517, 518, p. 447.) The ore consisted 
principally of galena, which was in well- crystallized forms A small amonnt of cerussite in 
crystals, associated with galena, was also noted Comparatively little blende was observed. 
Small quantities of tallow clay make part of the gangue. 

The Chenango Mines —These mines are located in the NW. X of the SW. M of section 13, on 
the land of the South Side Mining and Manufacturing company. The shaft was 87 ft. deep. T^e 
ground seemed to be entirely brecciated, with no remnants of the original limestone left. Nearihe 
surface, yellowish white chert was passed through, and below this is the brecciated ore bcdy . This 
breccia is made up of fragments of white chert, in hard, black secondary chert; throughout 
this are frequent clay pockets containing broken chert and clay. The white chert is extremely 
shattered and fragile in places. Between depths of 40 and 50 ft. galena was found, and large cije- 
tale of Ihis mineral were obtained, partially decomposed and well coated with ceiuseite. At the 



600 LEAD AND ZINC DBPOSllS OF MISSOURI. 

lower level, blende occnrs almost exclusively in the matrix of tlie treccia. Sometimes the blende 
constitutes itself the entire matrix, and holds the fragments of white chert firmly together. 

One of the most important and noteworthy features iof the ore deposits of 
this camp is their great siliclfication and the remarkable development of the black 
secondary chert. Its presence makes the ground very hard, and working expen- 
sive and difficult in many places. It is frequently the most enduring portion of 
the bo'dy, and holds the lead and zinc minerals very tenaceously. On long expo- 
sure to the weather, these minerals are decomposed and removed so that we fre- 
quently find over the surface here, blocks and fragments of a honeycombed chert 
resembling some porphyritic volcanic rocks. 
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THE NEWTON COUNTY SUB-DISTRICT. 



The Newton county 8ub-di8trict of the Southwestern district lies immediately 
south of the Jasper county sub-district, and, with the exception of the Spring City 
mines, includes all the mines in Newton county south of township 27, and also those 
about Wentworth and Pioneer, just beyond the eastern line of the county. As in 
Jasper county, the rocks containing the ore deposits are exclusively Lower Car- 
boniferous, Witt the same exceptions of certain limited patches of Coal Measure 
shales and sandstones which are often associated with the ores. The ore deposits 
are also, in a general way, similar to those of the Jasper county area. They diJQfer, 
however, in that the individual bodies are not so large, and in that the ground is 
not generally so intensely brecciated and decomposed as is the case in Jasper 
county. Further, the oxidized ores are more abundant here, and the proportion of 
galena and blende is normally smaller. This is especially the case in the Granby 




Tie. 165. Map showlne density of mlnlnc; at Grinby and vicinity in 1873. 
From A. Schmidt, Report 1S73. 
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mines, where the carbonates and silicate constitute a large proportion of the out- 
put. The intensely siliceous ore body found at Went worth, is nowhere duplicated 
In Jasper county ; nor is, perhaps, so chemically pure a blende found there as is the 
yellow blende of that camp. 

Within the limits above defined we recognize the following clusters of mines, 
which we term camps : The Granby, the Neosho or Moseley, the Dayton, the 
Seneca, the Wentworth and the Pioneer camps. Of these, the Granby camp is by 
far the most important. In addition, there are a few outlying diggings which can 
hardly be considered camps, or merit extended notice. 

THE GRANBY CAMP. 

The mines about Granby, as already stated, have been worked for nearly 40 
years, and have been large producers. They were described briefly by Swallow 
in his Paciflij railway report of 18.58, and received full examination in 1872 and 1873 
by the State Geological Survey. Mining was very active here about that time, and 
the whole country immediately abouc the town was honeycombed with diggings. 
An idea of the density of mining at that period may be gathered from the preceding 
cut, reproduced from a map accompanying the Survey report of 1873. It shows all 
shafts which had been open up to that time within the area represented. Since 
then, many more have been sunk, and the aggregate number is now legion. The 
majority of these were mere shallow, open pits, and only part of them were ope- 
rated at any one time. Some, however, were quite deep and operated by machi- 
nery, and, during recent years, this has been more common, as mining extended to 
greater depths. 

Detailed figures of production of this camp, extending over many years, could 
not be obtained. Mr. John P. Neville, president of the company, informs us, 
however, that during the past 25 years the production has averaged 1250 tons of 
lead ore and 6250 tons of zinc ore annually. The productions during recent years 
are shown in the following table : 

PKODUCTIONS or THB GRANBY MUTIITG AND SMELTING CO . 





Lead ore . 


Zinc ore. 




Tons. 
1,720 

1,B60 

1,417 

1,697 

SOB 

SOO 

1,111 


Values. 

$71,760 
66,680 
84,850 
36,225 
3>,400 
44,457 


Tom. 

8,892 
5,987 
7,449 
5,458 
6,000 
5,268 


Values . 




$132,132 
119 740 


1839 c 


1899 c 


143 930 


1891c 


87,336 

110,000 

63,220 


1892 c 


1893 c 




a From Lloyd & Baaman \.14a\. 

b From John N. Wilson [242] . 

c From State Hlne Inspectoi, years ending Jane 30. 
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Granby was visited by the writer and by Mr. Robertson several times, but at 
no time were many mines being worked. Attempt was made to examine a few 
typical deposits, and the following notes are the results : 

The Woodcock and Turner mine.— This mine was situated on the southeastern edge of the town, 
near the top of the hill, at the head of a small ravine mnning west; it is ahont on the northern 
edge of what are designated aa the Hard Shaft diggings, on the small map of the camp. Theshaft 
was 76 ft. deep. The first 55 ft. were principally in a mass of loose chert and clay, while the next 
15 ft. were in solid, bedded chert. Under this the run of ore was strack, and, as developed, was 
abontSft. high, 25 ft. wide, and followed an east to west direction. The metalliferous minerals 
were found near the top and bottom of this ran, separated by slabs and blocks of chert . Large 
amounts of tallow clay occur, associated with the ore. Blende, galena and calamine are found 
in close association. The paragenesis of these minerals is in the order of galena, blende and cala- 
mine. Dolomite is quite abundant, and the orebody is particularly characterized by the prevalence 
■of calcite crystals, which are found in the clay pockets in large scalenohedra . Pyromorphite also 
occurs in small quantities. 

The Burnout mine.— This mine is situated about a quarter of a mile east of the last, down the 
hill-slope and about 40 ft. below It. Two runs of ore were recognized: one at a depth of about 65 ft., 
which rises toward the surface both to the north and south, up each side of the hollow; and one at 
a depth of 80 ft. Galena, with calcite, is found in the upper run, in a chert breccia; while. In the 
lower run, blende, calamine and calcite are found in disturbed layers of chert. Between these 
runs there was seen In the shaft a much decomposed limestone called sand, which forms the roof 
of the lower run. 

The Cadmium mine— This mine was examined by Mr. Robertson, and, as described by him, is 
located near the center of the SE. X of the NW. M of section 6, township 25 N., 30 W . , in what are 
designated on the small map the Crabtree diggings . It was opened early in 1891, and was produc- 
ing a large quantity of flne-grade ore In that year. The shaft was 50 feet deep, and penetrated bro- 
ken flint and clay for nearly the whole distance. The ore was mainly blende, of a yellowish brown 
«olor andor fine quality. Some ' 'silicate' ' was also found here. The ore body was a rudely len- 
ticular shaped mass, whose width was not over 60 feet, the height 10 feet, so far as the develop- 
ments had proceeded. Very little work had been done at the time of inspection. Besides blende, 
a little calamine was found in fine crystalline masses, often coated with greeuocklte. Calcite crys- 
tals coated with the same substance also occurred. The blende carried considerable cadmium. 

The country rock is composed of limestone and chert interstratified, with more or less of the 
limestone dissolved and removed . That which does remain is often converted into dolomite in the 
vicinity of the ore, flne-gralned, hard, compact, and locally termed "sand rock," although good 
crystals of dolomite frequently occur. 

TheButlermine. — This mine is located about a mile southwest of the town, in the upland 
prairie in the eastern part of section 12. When examined by Mr. Robertson in 1891, a shaft was 
sunk 60 feet In depth, and passed through a series of layers of limestone and chert until it reached 
the first opfening at 50 feet. This opening was 5 to 8 feet high and was opened by a drift, which 
gradually widened away from the shaft, until a 40-foot face of ore was exhibited. The ore was 
composed of galena, filling seams and crevices in the broken chert. It was interbedded between 
the limestone (here dolomized) and chert layers. About 10 feet below was a second opening, of 
about three feet In height, in which large quantities of ' 'silicate" were found. 

Galena and calamine are the principal minerals . The calamine occurs in clusters of very 
delicate crystals, and some beautiful specimens have been obtained from this mine. 

The country rook is the usual Lower Carboniferous limestone, with more or less chert. In 
and around the ore body, much of the limestone has been removed, and that which remains, in 
close vicinity of the ore, is altered to dolomite, becoming softer, darker, and having a decidedly 
dtfl'erent appearance from the ordinary limestone rock of the region. 

Elsewhere, over this upland prairie, are numerous diggings. 

The Davis mine is one of considerable importance, and from which a large quantity of ore 
was obtained. It is about one mile southwest of the last described. A large cave-in now exposes 
the brecciated ore body, which is seen to be composed of fragments of chert, cemented by a dark 
secondary chert containing blende and iridescent galena. 
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Inasmnoh as so little oppoTtTinlty is now afforded for observation of the ground developed 
by the older workings, it seems advisable to include here, for the sate of completeness, some notes 
from the earlier reports. We hence add the following brief abstracts from Swallow's and Schmidt's 
descriptions of the Granby mines . 

In the Paclflc railway report of 1858, Swallow describes the lead ore here as occurring in some- 
what regular leads, or as disseminated through beds of chert, clay, sand and limestone, which 
overlie the Lower Carboniferous formation; also as occurring in crevices and cavities of the lime- 
stone and, very frequently disseminated in greater or less quantity through regular crystalline beds 
of limestone. Galena was then the most abundant ore, and was often excavated in large masses; 
some cerussite and some anglesite were also found. 

In the report of 1873, Schmidt gives detailed descriptions of the different diggings designated 
on the map on page 601 . 

F«Za.gre disfsrinsrs consisted of about 120 shafts, of which f>nl7 7 were In operation. The shaft 
passed first through a variable thickness of broken chert, surrounded by sand or clay, overlying 
beds of chert which. In places, alternated with beds of limestone; under this, limestone was en- 
countered, decomposed and sandy near the surface, dense and gray below. Two openings or runs, 
were worked, the upper in the chert layers, the lower in the limestone. In these openings the ga- 
lena was found between slabs of chert, along with calamine, dolomite and tallow clay; but the 
contents were very variable. The galena was generally above the calamine; calcltewas also found. 
The occurrence of cerussite and pyromorphite in amorphous masses, and in crystals, cemented in 
brown, hard, siliceous clay, is noted as remarkable. The figures of the opposite page show the 
conditions of occurrence as illustrated by Schmidt. 

In the Brock Bollov} diggings, there were 131 shafts, but only 3 operating. Most of the mining 
was In the open, surface material. 

In the Crabtree diggings, there were 90 shafts, and 11 operating. Two openings were worked, as 
In the Village diggings. They sloped toward the surface to the south and east. 

At the Holman diggings, 160 shafts were sunk, of which 9 were being worked at the time of in- 
spection. Two openings were followed , in which the ore was found in limestone and between 
limestone and chert beds Both galena and calamine were found associated with dolomite and 
calcite, all bedded in tallow clay. 

In the Hard Shaft diggings, an upper opening, 2 ft. deep, was worked, running through beds of 
limestone and chert; it contained broken chert, red clay and galena. The lower opening, 8 ft. high, 
was also in limestone and chert, and contained dolomite and pockets of tallow clay ; layers of white 
smithsonite and calamine were found here, and, in one shaft, galena occurred beneath sheets of 
calamine, which is an exceptional condition. 

In the Frazier and Chester diggings, 180 shafts were recognized, of which 7 were then working. 
Two openings were followed, (he upper,ln red clay and galena under porous chert; the lower, 10 ft. 
high, in chert beds, and containing calamine in thin broken slabs, with red tallow clay and sand; 
in one shaft, blocks of decomposed limestone were found; smithsonite, cerussite, decomposed dolo- 
mite and galena in pockets and streaks and crystals, were all found in these workings, frequently in 
large bunches; the ground was very variable, however. 

Ore the East fork, many shafts were sunk, and 2 runs of ore were operated of a similar nature 
to the ones already described. 

At the Bellew shaft, gaiena, was found in the upper workings, and. In the lower, patches of 
blende and galena associated with nearly black calamine. 

In the Hopkins shaft, openings were found between chert layers containing red clay, broken 
chert and galena; under this was 2 to 3 ft. of calamine, frequently In horizontal seams with bunches 
of galena and blende. 

At Minerel Point and Poo!' Man's diggings, 60 shafts were counted, of which 2 were working. A 
number of runs of ore in chert were followed, containing red clay and sand with loose galena and 
calamine. 

IQ conclusion, Schmidt states that, so far as known, all of the ore deposits of the Immediate 
vicinity of Granby are confined to a zone, rarely thicker than 10 ft . , lying immediately above the 
solid limestone, and consisting of altered and more or less broken formations. The great hori- 
zontal extent of this zone he considers, however, as an offset to its limited vertical dimensions. 
How he reconciles this statement with the fact repeatedly described by him, of the existence of 
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seTeial rnus of ore at different levels and separated by more than 10 ft . , is not stated ; he preBumably 
refers only to the lowermost and the then most productive deposits. Recent developments and our 
own observation do not show that the ore bodies are confined to any one horizon. 

In the country about Granby are a number of outlying deposits also referred to by Schmidt. 

Prairie diggings, two miles southwest of the town, are the same as the Davis mines above 
referred to. Schmidt describes the ore as being found in a depression, in gray oOlitlo limestone, 
the body consisting of broken chert with red clay and blocks of saudy limestone; between the 
latter, or in the red clay, the galena was found In thin sheets; siliceous cerussite, calamine and 
some pyromorphite were also found in the clay. The shafts were 30 to 40 ft. deep in this ore body, 
while solid limestone was struck close to the surface, near the margin of the depression. Outcrops 
of red sandstone of probable Coal Measure age are noted south of the mine . 

The Hen diggings were two miles west of Granby, in the SE. )i section 2, township 25 N. , SI W. 
Thirty or forty shafts had been sunk to depths of about 25 ft. through broken slabs of chert and 
breccia, the fragments of which latter were cemented by white ' 'quartzite' ' or hard clay, in which 
the galena was found. Solid limestone underlay this breccia. Bed and yellow sandstone is found 
on the hill-slopes . 

The Culpeper diggings were in sections 1 and 2, township 25 N. , 30 W. , about 5 miles east of 
Granby. Galena was found in broken chert, overlying the limestone country rock, and also in 
small crevices, with dolomite and red clay in the limestone. Sandstone is exposed on higher ground, 
underlain by gray and oOlItic limestone. 



THE NEOSHO OR M03ELY CAMP. 

The principal mining about Neosho has been at the Mosely mines, which in- 
clude a number of diggings in sections 26, 27 and 35, near where these sections 
corner. Swallow describes these as the most systematically conducted mines in 
the southwest in 1854. Large shafts and drifts were sunk in the side of a bluff of 
limestone, but the mining was entirely in a chert conglomerate, in which were 
masses of red and white clay containing galena and cerussite. Schmidt describes 
these diggings in 1873 as consisting of shafts sunk through surface clay and broken 
chert, in which were included rounded and altered masses of dark gray limestone; 
between these, at depths of 45 to 50 ft., were irregular seams or elongated pockets 
of lead and zinc ore; the galena occurred in thin sheets in soft dolomite, and also 
in the form of crystals adhering to chert or loose in the clay ; calamine occurred, 
enclosing galena or blende, buried in dolomite or red clay. 

Operations at these mines have been of an intermittent nature, and, at the 
time of visit, they were not open for examination. During the last year or two 
work has been started there again, and quite a large amount of ore has been taken 
out. The following figures illustrate the rate at which the mines have produced at 
different periods : 



Lead ore. 



Zinc ore. 



1850-1854 Mosely mines 

1836 Moseley mines 

1889 Moseley mines operating . 
1893a Moseley Zinc Co 



Tons. 
281 

25 



100 



Values. 



$1,200 



4,400 



Tons. 



1,500 



Values. 



$13,000 



30,000 



a From State Mine Inspector's report, year ending June 30. 

Close to the town of Neosho there are no mines at present. A little galena has 
been found in the limestone so abundantly exposed there, and also in the overlying 
clay and chert. Southeast of the town, there were formerly small diggings in clay 
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«nd broken chert. About four miles north of the town are what are known as the 
Neosho mines. Mining here was on a limited scale, and no descriptions of the 
■deposits have been obtained. 



THE DAYTON CAMP. 
Northwest of Dayton, for a distance of about five miles, are several groups of 
mines on Spurgeon's prairie, some of which have baen worked for many years. 
Among these are included the Spurgeon, Henderson, Shaffer, Wainwright & 
Newman, and Buzzard mines. About three miles northwest of .Dayton is a small 
■patch of diggings known as the Indianapolis mines. 

The Canity diggings, as described by Schmidt, were In aeotlons 31 and 32, township 26 K. , 32 
, near the Spurgeon mines. The shafts were about 20 feet deep, and galena was fotind loose in 



W. 




Sou. 

Tellow sand or black 
clay. 

Sandstone . 

Greenish clay. 

Sandstone. 

Sandstone and red tal- 
low clay. 

Limestone, hard, bro- 
ken and shaly , 

Broken chert layers . 
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ihr # j)JS^i^^ 




the clay; one shaft pene- 
trated 15 feet of clay con- 
taining cernsBite, and un- 
der this, 86 feet of broken 
chert in clay and sand; no 
solid limestone was reach- 
ed at the bottom. In an- 
other shaft, 26 feet deep, 
blende was found in the 
clay between the chert 
fragments, and also in a 
dark-gray, spongy secon- 
dary chert. 

The Cornwall diggings 
were in section 36, town- 
ship 26 N.,33 W. Their 
location and a section 
through the mine are 
shown on the adjoining 
cut. reproduced from 
Schmidt. Shafts were 
sunk through sandstones 
and clays and shaly lime- 
stone, which are evident- 
ly Coal Measure rocks, ly- 
ing in a limited basin, as 
indicated in the section. 
The sandstone contained 
some galena, in specks 
and seams between the 
layers, which latter were 
more or less broken; in 
In the broken limestone beneath, the 



Map and section of the Cornwall diggings. 
From A. Schmidt, Kept. 187S-T4. 

the clay, large pieces of galena were frequently found 

fragments were surrounded by clay which contained galena, cerussite and calamine; more or less 

bitumen was also found in the limestone. 

The Baxter diggings were in section 1, township 25 N. , 33 W. , and occupied the ground of the 

present Henderson mines Shafts were sunk here through masses of broken chert, associated with 

limestone blocks and surrounded by red clay. Galena occurred in seams and crystals between 

layers of chert, and also in limestone. At the Carpenter mines, in the adjoining section 2, shafts 

penetrated white sandstone underlain by clay, broken limestone and layers of chert and limestone. 

The limestone of the layer,i between the chert was dark and granular, and contained bitumen and 

-crystals of galena and blende. 
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During recent years, mining over this area lias been conducted at intervals, 
table will give an idea of the extent of operations at different dates : 



The following 



PBODUCTIONS OF THE DAYTON CAMP. 



Lead ore. 



Zinc ore . 



1889 Hendersoii mine 



operating. 



Shipley mine 
1890 Pot win mine (operating) 
1891(1 Henderson mine 

Spnrgeon mine 

Wainwright & Newman. 
1892a Henderson mine 



12 
2K 
25 
26 



Tons. 



$650 

42 

1,200 

1,150 



96 



60 
40 



Values . 



$2,151 



1,100 
962 



a From State Mine Inspector's reports, years ending June 30. 



THE SENECA CAMP. 

Mining in the vicinity of Seneca is of comparatively recent date, though the 
Sibley mine in section 8, township 24 N. , 34 W., about two miles southwest of Sen- 
eca, was worked some 2U years ago, and is described by Schmidt. Shallow shafts 
here penetrated red and yellow, sandy clay, containing fragments and slabs of gray 
cheit. Lower down, chert fragments and blocks of yellow sandy limestone were 
encounterf d, the latter enclosing chert breccia with crystals or masses of galena ; 
under this, soft, white chert was found ; at one locality thin sheets of galena 
occurred in sandy clay. 

Near the town of Seneca, mines opened during the past few years were visited 
by Mr. flobertson in 1891. The conditions of the workings and the character of 
the ore deposits are described by him as follows : 



Chert in fragments. 

Chert in layers . 
Limestone. 

Chert in layers . 

Limestone, massive. 




Potwin and Holmes. — These par- 
ties controlled a tract in the N. K 
of section 8, township 24 N., 34 
W., about one and one-half 
miles southwest of Seneca, on 
the St Louis & San rrancisco 
railway. The mine was opened 
in 1889 by Mr. Thos. Reeves of 
Seneca. About half a mile north- 
Limestone and chert interstratified east of the mine, a section was 
in thin layers. 



Limestone, cherty. 
Limestone, no chert. 
Limestone, cheny. 



40' Concealed. 



Pig. 168 . Section on Little Lost creek. 



measured on Little Lost creek 
which will serve to show the 
nature of the strata in which, 
the ores occur at this point. 
This section shows very clearly 
the way the limestone and chert 
are interstratified, and it will 
be readily seen how the removal' 
of all or part of the limestone 
by solution will allow the chert 
layers to settle and fractnre, 
thus forming the thick deposits 
of broken chert in which the ore 
so frequently occurs . 
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The ore of the mine 1b entirely galena , occurring between heds of broken chert, In an Impure 
limestone of a decided yellow color. 

The mala shaft was sunk on a distinct crevice, which runs N. 30 E , and this was followed to 
a depth of 138 feet . At a depth of 60 feet the horizontal run of ore was struck, which followed the 
direction of the crevice; its thickness was about 6-10 feet and its width not more than 20 feet. The 
ore is sloped out very irregularly, thus leaving the workings in a somewhat peculiar shape. No 
accessory minerals were noticed, except carbonate of lead as an occasional incrustation on galena. 
The chert found in the neighborhood is often altered, the horizontal structure being much obscured 
by the process . 

During 1891, about 560 tons of lead ore were produced; the mine is since closed by litigation. 

The Seneca Lead and Zinc Company, — This company was mining in the S. W, ?.i of section 36, 
township 25 N , 34 W. 

Two shafts had been sunk to a depth of 130 feet. Only one was in operation at the time of 
inspection. Here the ore, as In Potwin & Holmes mine, was nearly all galena, but a small amount 
of "silicate' ' was found near the roof in the south end. The galena occurs, very much as in mine 
just described, between broken, horizontal layers of chert, in a more Or less Impure yellow lime- 
stone. The ore body is in the shape of a run, its length being about 260 feet, its width 20 to 40 feet, 
and its height, in places, as much as 30 feet. These dimensions, however, only indicate the space 
In which the ore breccia occurred. It Is not to be supposed that merchantable ore filled all of this. 
The drifts and the ore body, at a depth of 100 feet, ran along a well-defined crevice and extended 
from the shaft about 60 feet N. 30° E. and about 90 feet S. 40° W. 

Galena was the principal mineral noted. Some pyrlte or marcasite was found, cementing 
chert fragments. A variety of barite, translucent and of an amber yellow color, much resembling 
, calclte, also occurs here. 

The amounts produced by these mines during recent years may be estimated from the follow- 
ing figures. The Potwin mine was worked during preceding years, but we have been unable to 
obtain the output : 





Lead ore. 


Zinc ore . 




Tons. 

653 


Values . 
$27,655 


Tons. 
IK 
23 
160 


Values. 
$16 




299 




20 


900 


1,740 







a State Mine Inspector's reports, years ending June 30. 



THE WBNTWORTH CAMP. 



Wentworth is situated in the northeastern corner of Newton county, and the 
mines, which have been opened there since 1889, are practically new developments 
in a section of the county in which no mining had been done before. Since this 
recent discovery, prospecting and shafting has been quite actively pursued just 
south of the little town of Wentworth, and a number of deposits have been dis- 
covered. Up to date, however, not very much ore has been produced. The princi- 
pal developments are those of the Peirce City Mining company, of Furdy & Jones, 
the Molly Gibson, the Little Nugget M. company, and the Gobbler mine. In the 
country about Wentworth, a few other shafts have been sunk, but without devel- 
oping any large body of ore. The principal of these are the Conway mines, about 
four miles southwest of Wentworth. The only outputs quoted in the State Mine 
Inspector's reports from this camp are the following, for the years ending June 30 : 
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PBODUCTIONS •WaNTWO»TH MINI!. 





Lead ore. 


Zinc ore. 


1891 Pelrce City M. Co 


Tom. 


Values. 


Ton». 

72 

313 

290 


Taluet. 
$1,36» 


1892 Pelrce M. Co 






7,370 


1893 Little Nugget M. Co 






6,S10 











The Oobbler thnft. —Thii shaft Is situated a few hundred feet northeast of the center of section 
11, township 25 N. , 29 W. At the time of Inspection It was 95 ft. deep. The lower 30 ft. consisted 
of brecclated white chert, with traces of a stratified arrangement preserved, cemented by a black 
secondary chert and a little blende, the whole constituting a yery hard mass. A few small pockets 
of tallow clay occur, however, though not In sufficient abundance to make the ground open. Of 
mlneraloglcal interest Is the occurrence of crystallzed quartz. Most of the blende Is found near 
the top and bottom of this ore-bearing breccia. Over this, is iO ft. of solid, white and dark chert. 
In wavy layers, containing some blende. 

The Purdy Sr Jones shaft. ~Tbi» shaft is about half a mile east of the last, just across the county 
line, and Is thus it Lawrence county. It is on the middle of the western line of the SW. Ji of the 
NW. a of section 12, township 25 N. , 28 W. , just south of the St. Louis & San Francisco railway 
track. 

At the time of visit, the shaft was 107 ft. deep, and the section of figure 169 was observed. 
Sha/f. This ore body, or 

"ground," as It is called, 
is exceedingly hard, con- 
tains little or no clay and 
the chert is not fractured; 
no calclte or dolomite 
were observed, and no 
pyrite or other accessories 
were found. Some cala- 
mine occurs in the upper 
diggings. 

Since the time of visit, 
mining has continued 
here,operationshave been 
very much extended and 

7.^^,. 1.^,2. jv,, t, ,,. i , long faces of ore are now 

/o Chert, white and black, in alternate layers, 

compact and hard, containing a little exposed. The ground con- 
blende, tinues excessively hard, 
3 Same as above, with yellow blende and however, which is the 

email quartz crystals In the dark chert 
r The same, but with less blende; in the "^^''^ obstacle to minlTig. 
sump. West of Wentworth, 

Tig. 169. Seclion of the Purdy & Jones shaft. aboutBlxmlles,isabunch; 

of mines, known as Dye's camp; and north of these about six miles, In section ]2, township 27 N., 
80 W. , were the Perry diggings, described by Schmidt in the repprt of 1873. Several shafts were 
sunk heTe, and galena was found In seams and specks in layers of undisturbed limestone and chert, 
the former bituminous . Calamine was found In loose masses In the sand and clay, overlying the 
solid rock. 




a 



77 Clay and blocks of limestone and chert . 
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THE PIONEER CAMP. 

Tbis camp Is sitaated in Barry couty, south and north of the little postofflce 
of Pioneer, just beyond the Newton county line, about ten miles south of Pelrce- 
City and about eight miles west of Purdy. Lead ore had been found here many 
years back, but active developments did not begin until early in the year 1891. 
The productions for 1892 are given by the State Mine Inspector as follows : 



PEODOCTIONS PIONEEB OAMP. 



Lead ore. 



Zinc ore. 



1891 Shafts belDg sank for development, no ore Bhipped. 

1892(1 Allen & Stark 

Ft. SmithM. & S Co. (Northontt) 



Tom. 



Si 



Values, 



$3,865 



Tons. 



40 
102 



$1,000 




Fig. 



170. Oocnirence of ore at ', 
the Northcutt mine. 



a Tear ending Jane 30. 

These mines were visited by Mr. Robertson in the summer of 1891, and are 
described by him as follows : 

Northcutt Land —This mine is in seotioa 3, township 24 N., 29 W., about 12 miles sonth of 
Peiroe City, to which place the ore is hauled and shipped. Lead has been found in this vicinity In 

the streams for many years In January, 1891, Messrs. Allen, 

Lampkin & Hntchlns put down a shaft about 20 feet deep . This 

penetrated the Lower Carboniferous limestone, and at the bottom 

heavy chert beds appeared. The ore consisted of blende and 

galena, which occurred in lenticular sheets along the stratification 

planes, extending into the joint planes, and also in disconnected 

masses, as is illustrated in figure 170. The galena occurred in 

massf s 9 inches in diameter and less. The ore had not beenfol- 

lowed by drifting at the time of the visit and was confined to the 

lower portion of t he shaf t . 

The limestone is changed to dolomite in the vicinity of the ore, at times in beautiful crystals. 

There had been about 2 tons of blende and 2 tons of galena taken out of this ground, at th& 

date of examination; since then, up to 1893, Mr. Marriot of Purdy reports that 100 tons of lead and 

zinc ore have been produced. 

^iZen 4- S<arft.— This mine is in the 8E. Jiof theNB. Kof section 25, township 25 N., 29 W.,on 
the top of a bluff about 150 feet high, overlooking Shoal creek. A deposit of calamine, intermingled 
with much broken original chert, and all cemented together by a light grey compact secondary 
chert was seen. Ten or fifteen tons of the silicate had been blasted out and laid on the dump at the 
time of Inspection ; no work was then In progress here . 

IntheNW. 'A, 8W. % section 24, township 25 N , 29 W., the same parties were engaged in 
opening a promising prospf ot. The deposit lay on the side of a hill, in the Lower Carboniferous 
Umestone, here carrying considerable chert. The ore was entirely blende, of a light yellow color, 
and good quality. It occurred in broken chert, the whole being cemented together by a dark choco- 
late-colored secondary chert, very hard and tough, having the appearance of a mosaic. The mine 
was opened by means of a shaft about 30 feet deep. The heavily bedded chert was not noticed, the 
walls of the shaft being composed mainly of the light- colored, brittle chert of the Burlington lime- 
stone . Since visiting this locality, it is reported that a drift of 40 feet has been run into the hill and 
from the end of that a vrlnze 30 ft. in depth has been sunk, and that the appearances are favorable. 
Up to the end of 1S9S, Mr. Marriot reports the output of this mine as 60 tons of zinc ore. 
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On the Feney land, in the SW. X of the SE. M of section S, township 24 N. , 29 W. , is a prospect 
In the blnff, on the slcle of the creek, that resembled that of the Morton land below. 

Claycomb, Jones Sr Bailey, of CassvlUe, started a prospect In the TSW. K of the NB . X of sec- 
tion 10, township 2i N., 29 W. Here the ore seemed to lie in the lower part of the Burlington lime- 
stone, in the broken chert. It is mainly composed of "silicate," which appeared in considerable 
quantity . A portion of the bluff was composed of a breccia of chert and ore . A shaft about 20 
feet in depth was sunk here, at the mouth of which some six or eight tons of ore were piled up. 

On the Morton land, in the N W K of the S W . X of section 10, township 24 N . , 29 W . , in the 
bluff along the side of the stream, some very fine-looking ' 'silicate" was seen. Several tons had 
been taken out. The ore was Imbedded between the layers of the heayy chert which lies beneath 
the massive limestone . 

About 10 miles northwest of Pioneer, around the postofflce at Newtonia, a number of diggings 
were begun in 1891, and in 1892 and 1893 silicate of zinc and galena was mined. The K. D. F. Jklin- 
Ing company here produced about 7 tons of lead ore and 100 tons of zinc ore in those two years . 
About one and a half miles southeast of Bitchie, prospecting was carried on about this time. This 
locality is not credited with a shipment of ore, and it is not probable that any considerable quan- 
tity was tjroduoed . 
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THE LAWRENCE AND BARRY COUNTY SUB-DISTRICT. 

This sub-district covers all of Lawrence county, and in addition, townships 
25 and 26 N., ranges 24, 25, 26 and 27 W., these lying mostly in Barry county, but 
also including 72 square miles of Stone county. 

The rocks exposed at the surface are Lower Carboniferous limestones and 
cherts, with the exception of a few sections of magnesian limestones of Lower 
Silurian age along the southern border, and certain limited patches of Coal Meas- 
ure shale, sandstone and conglomerate, which are encountered at a number of points 
and cover, in the aggregate, a considerable area. These rocks are normally in a 
horizontal position. Thus the stratigraphy of the sub-district is, in general, simi- 
lar to that of Jasper and Newton counties. 

The large deposits of lead and zinc ore in this area were not known until 
within a comparatively recent time. The occurrence of lead has, however, been 
known for a much longer period. In 1869, Mr. O. P. Johnson, while prospecting, 
discovered lead northeast of Mount Vernon about 5 miles. In 1873, Messrs. Geo. 
Haley and Geo. Conwell prospected and worked a small residuary deposit of lead 
ore on the Jenkins road, about 6 miles from Mount Vernon. 

The only miniog camp of mngnitude is at Aurora ; but lately mines have been 
opened about 10 miles west of Mount Vernon, which are of a promising nature; 




Fig 171. Map of mining properties in tho vicinity of Aurora. 
From map of W. W. Van Frank, C E. - 

and, further, a group of mines a few miles east of Purdy, in Barry county, have 
produced a considerable amount of ore during recent years. In addition to t heee, 
there are a number of isolated diggings scattered over the sub-district, as is shown 
on the map. 

G— 40 
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THE AUKOEA CAMP. 

Practically unknown as a mining district before 1886, Aurora sprang into 
prominence almost immediately upon the discovery of the rich ore bodies in 

that year. The camp de" 
veloped so rapidly that by 
.1891 the county ranked 
second in the State in the 
production of zinc ore and 
third in the production of 
lead, and this position it 
still holds. The ore de- 
posits, in a general sense, 
are similar to those of Jas- 
per county, yet they are 
different in minor points 
and have their local fea- 
tures, as will be seen by 
the following descriptions. 
^ The general distribution of 
I mining and the location of 
^ the lands of the different 
o companies is shown on the 
^ small map of p. 613, while 
» the shape and extent of 
H one important series of ore 
S bodies is well illustrated 
° on the map of this page. 
g It is to be regretted that 
. more maps of the numer- 
^ ous other mines could not 
S be obtained, as they would 
doubtless throw much 
light upon the problems 
of distribution and origin 
of the ores, but here, as 
elsewhere, a lamentable 
apathy exists about hav- 
ing such records prepared 
and preserved. Time and 
means did not permit the 
Geological Survey to make 
the necessary surveys, and 
the opportunity is now 
lost in manjr abandoned 
workings. 




MISSOURI GEOLOGICAL SURVEY. 



LEAD AND ZINC — PLATE XXXI. 








MINING IN SOUTHWESTERN MISSOURI. 



Fio. I. VIEW OF A MINING CAMP NEAR AURORA. 
FlQ. :2. VIEW OF HAND JIGS. 



From photographs by If. P. Jenney, 



AURORA CAMP. 
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The productions of this camp we are fortunately able to give with complete- 
ness, because of the comparatively recent date at which operations were begun. 
In the preceding statistical chapter we have already given the total figures for the 
county. To these we now add, from data kindly furnished by Messrs. Plumb and 
Minor, the totals by companies, on the next page. 



MIHES OP THB BLACK LAND. 

This land oompriseB the NW. ii of theNW. K, and the NE. ii of the NW. K of section 7. It 
was one of the tracts eaiUest opened, and has proven one of the most profitable. On It, the Bolla, 
Osborne, Lead Qaeen, MoLeod, Soayely, Allen, Hall, Frye, and other prominent mines are situ- 
ated. These shafts operate a body of ore running across the Blacli land, near its northern line, as 
is shown on the map oppOEite this page. The workings connect with those of other shafts on this 
tract, as well as with those of the Cleveland and Aurora Lead and Zinc company's land to the east . 

The Allen shaft.— TMb shaft, at the time when last visited, in December, 1893, waa 120 ft. deep . 
Immediately opposite, about IBO ft. to the north, was the McLeod shaft, 70 to 80 ft, deep. A cross- 



Allen Shaft 



McLeod Shaft 




Fig. 173. Cross-section through the Allen and McLeod shafts, 
section through these two shafts is introduced, and shows how they are connected and the position 
of the ore body. Both shafts passed, first, through solid limestone, from 50 to 60 feet thick. Un- 
der this, the basin-shaped ore body was struck; it rises on both sides toward the surface, and tapers 
out at the same time . The conntry rock consists of limestone and chert beds, which are horizontal 
and undisturbed. Close to the shaft, a deep pocket or extension of the ore body was followed to a 
depth of 1-20 ft., as is shown in the cross-section; this was not of the nature of a crevice, but more 

of an elongated sack or pocket, and was not tracea- 
ble upward in the shaft, above the main body of 
ore . This channel-like deposit extends in a direc- 
tion a little north of east, in conformity with the 
general trend shown in figure 172. The face of ore 
is from 3 to 10 feet high; It is underlain and over- 
lain by limestone. The surface of the limestone is 
very irregular, especially inthe foot-wall, where 
hummocks and ridges or bars separate depressions 
which contain large pockets of ore; on the sides of 

..,,,, , the basin, the ore body cuts diagonally across the 

Fig 174 Joint-planes m the Allen mine ' . ,. „„o „iti. 

From tketch by W. W. Van Frank, C.E. strata at an angle of sometimes as much as 20° with 
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the horizontal. The ore hody is soft in places, consisting 
ot chert fraglnents snrronnded by clay; elsewhere it is 
hard, and Is composed of blocks and layers of chert and 
limestone, the latter partially decomposed. The metalU- 
ferons minerals are chiefly galena, with a little blende and 
silicate in the lowest levels. The galena is generally near 
the top or bottom of the rnn, with limestone blocks be- 
tween. Tallow clay and calcite also occnr here; but very 
little pyrite, and no dolomite, were observed. Joint- 
planes were seen running diagonally across the deposit, in 
a northeast to southwest direction; a few also ran from 
north to south, Tigure 174 illustrates their distribution in 
one part of the Allen mine . 

The Rolla Mining Company (R) . — This company was one 
of the oldest In the vicinity. It was composed mainly of 
residents of the town of Holla . The mine operated is less 
than a fourth of a mile NE. of the last, and Is described as 
follows by Mr. Robertson: 

"The mine is in the prevailing limestone of this district, 
here quite coarsely crystalline, and carrying less inter- 
stratifled chert than is common . The ore is almost entirely 
galena, occurring interbedded in the limestone, and at 
times partially filling the space left by the removal of that 
rock. The ore body appeared to be a inn, having some- 
times a vertical thickness of 20 to 30 feet, and a horizontal 
width as great as 100 feet. It has been followed in a direc- 
tion a little north of east and south of west to the limits of 
the lot, or about 200 feet, but had been developed In lots 
adjoining to the east and west for over 1200 feet. While 
miore or less of the ore occurred interbedded throughout 
the whole ore body, by far the largest part had been taken 
from abnormally developed portions resembling caves or 
pockets. Galena was the only mineral noticed. It oc- 
curred in the clay, often well crystallized, and always in 
modifications of the octahedron. 

The Osdorne, Ely and other mines occur on this property, 
and are similar to the Bella in all respects, excepting, 
perhaps, in production. In the Oeborne and Allen, par- 
ticularly, E. and W. crevices were well developed, and the 
ore bodies occurred along their courses." 

CLKVELiND XSV AnROEA MINING CO. (B ) 

These mines were also examined by Mr, Robertson, and 
he gives the following description. The company's land 
lies Just northeast of the Black land, but considerable zinc 
ore, both blende and silicate, was found here. The princi- 
pal mines are the Reynolds, Kathan, Goodwin and Wilson. 
Of these, the Reynolds mine, lying immediately north of 
the Rolla, is apparently a continuation of it, and is in 
every way eimilai to it . 

"Nathan Mine.— This mine was started in the spring of 
1891. It was the property of E. Nathan of Aurora. The 
mine is situated in the same horizon as the Rolla, and the 
ore body was about 60 ft. beneath the surface. The ore 
consisted largely of galena, though much blende and sili- 



618 



LEAD AND ZINO DEPOSITS OP MISSOURI. 



cate were also fonnd. The ore body had a direction N. , 30 B. , was about SO ft . in thickness, and 
had not been explored for its full width. Along its course it had been opened in Goodwin's and 
Wilson's shafts adjoining, and developed for about BOO feet. 

The galena invariably occurred near the top, and lay rudely interbedded between limestone 
and chert strata, and also with broken chert, as did also the blende. It was accompanied by a 
gangne of broken chert, soft, decomposed, earthy limestone and joint-clay. The 'silicate,' evi- 
dently of secondary formation , spread over and cemented the broken chert and coated it in cavities . 
Galena occurred rarely In good crystals, but generally in crystalline masses. The blende was of 
fine quality and of a bright ;yellowl8h brown color; it was seldom crystallized. The 'silicate' is 
often noticed coating the blende and cementing the fragments . ' ' 

The occurrence of ore in the Goodwin and Wilson mines is identical with that in the Nathan 
mine; hence, they are not described here in detail. 

Prom these mines, which are in the northwestern corner of the camp, there extends a long 
string of shafts for a distance of over a mile in an ENE. direction. The workings of many of 
these are actually connected under-ground, and they all undoubtedly belong to one long deposit of 
basin-like f6rm, as described. Though we were unable to examine more than one other of this 
series, we &re informed by Mr. Van Frank, who is thoroughly familiar with the ground, that this 
basin-like shape is characteristic of the deposit throughout . 



THB ORIENTAL MINK. i 

This mine is a recent development, and was visited in December, 1893. The shaft was then 
128 ft . deep, and passed through the foUowlng section : " 

Above the top of the drift, 

which is about 15 ft. high, no 

Surface soil and clay. blende or galena were found in 

the breccia while sinking the 
shaft. 

As illnstrating the extreme 
variability of the ground here, 
we note the fact that 200ft. north 
of this shaft another was put 
6o Limestone, with some chert, and with pockets Hown to a flpnthnf iROft nr,<i i^n 
and cavities at intervals containing calcite ""^'^ *° * depth or 150 ft. and no 
and clay. limestone beds were encoun- 

tered; all was loose material or 
breccia. 

A few shafts, in which greater 
or less quantities of ore were 
found, had been sunk east of the 

--.s. Oriental shaft. About half mile 

^3 jir, Ore breccia, consisting of crystallized chert . , ^ ,^ ^ j » 
^■£k fragments in a dark matrix, often ea»"s a belt of sandstone mn- 

,-^i^^^S^w ^^^^ ^°<' siliceous; the ore proper is ning in a north to south direc- 
®«ia3eia«Sag3«of principally blende, but some silicate ,, v., i. .. x. » . i. 

^Sgand galena are found in bunches; *'°"' which has heretofore been 
bars of limestone and chert, hori- considered as u n p r o d u c t i v e 
zontaUy bedded, are encountered at , , , , , , . 

the bottom. gronnd,and as probably marking 

the limits of the ore deposits of 
this neighborhood . Drilling was 
in progress here at the time of visit, and In one^hole 80 ft. of this sandstone was passed through, 
and under it GO ft . of broken limestone called ' 'limestone boulders . ' ' Shafts had also been sunk 
near here in the sandstone. This rock is micaceous, and undoubtedly a Coal Measure formation, 
apparently occupying an oblong depression in the Lower Carboniferous rocks . Though doubtless 
barren of ore Itself, there is no reason why the ore should not be found in the rocks underlying it. 




IZSH. 

Fig. 175. Section of shaft of 
the Oriental mine . 
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THB PORTER SHAFT OF THE ST. LOUIS & AURORA MINING CO. 

This company's land Is about one mile east of the town and sonth of the railway. The shaft 
when visited was 75ft. deep, in addition to 12 ft. more In the sump. The following section was 
ohserved here : 

EH 

X/7., ^^ Dirt and clay, with float lead. 

'•Ct 



30 Limestone and chert, stratifled, partially decomposed, and traversed by a 
crevice rnnninp; north to south, containing chert fragments and some 
blende and silicate; no faulting along this crevice. 




23 Chertj white, in wavy layers, with sandy clay between, containing galena, 
blende and silicate; the beds are not much ilistnrbed; most ot the ore is 
found near the crevice, which traverses these beds also, and here the 

' galena is most abundant. 

^■■' Banded chert. 

Limestone, coarsely'crystal'ine, somewhat decomposed; many orinold stems 
- and bracbiopods in sump. 

Fis. 176. Section of the ^"^ *" adjoining shaft encountered, next, 1 ft. of chert, and then 11 ft. more 

Porter shaft. of limestone like the last. 

The ore, found in No. 3 of this section, lay in a run which had a N.-S. course, and Is between 
bars of barren rock on both sides; a shaft, 503 ft. eait, however, did not strike any solid rock 
within a depth of 68 ft . The ore proper was principally "silicate," though a large amount of 
galena had been taken out, but this is mostly in the upper workings ; some blende was also found. 
Calclte was very abundant In tallow clay, but no dolomite or pyrite were seen, though some of the 
latter was found in neighboring shafts. Calamine occurred deposited on oalcite, and calclte on 
galena and blende. 

A drill-bole, put down about 125 ft. east of this shaft to a depth of 217 ft. , went through 
alternations of limestone and chert for the whole distance; in the upper 80 ft , lead and zinc min- 
erals were quite abundant; below this, a little lead and a good deal of blende were encountered at 
120 ft.; a farther trace of lead was found at about 150 ft , but below this, no trace of these ores 
was seen. 

THE LINE SHAFT. 

This shaft was on the Kentucky company's land, about a quarter of a mile north of the last. 
The total depth was 120 ft . Drifts were driven at depths of 45, 60 and 85 ft. Galena was found 
principally In the upper drift, with calamine; in the second drift some blende was found, bnt most 
of the blende and calamine were taken from the lower drift, where some dolomite also occurred. 
Calcite was found in the upper drift. The ground was very much broken, and was seen to contain 
large and small fragments and blocks of limestone, while ribs and bars of this rock were frequently 
encountered In drifting. Tbe ore body was entirely brecciated, and no remains of stratiflcatlon 
were observable, as in the last described mine. 

LOUISVILLE MINING COMPANY. 

This company owned about 20 acres of the famous Orchard tract, which belonged to Esv. S. 
M Elliot, one of the pioneers in this district, and covered the northern half of the NW. X of the 
8W M of section 7 The company was composed mainly of residents of Louisville, Kentucky, 
Mr. W. W. Johnston being the manager and superintendent. They were doing some mining on 
their property, but lease out the greater part to other parties . 

These mines, as described by Mr. Bobertson, are located in the same limestone as the others 
in this vicinity. A drill-hole pnt down hete to a depth of 251 ft. showed alternate beds of lime- 
stone and chert for the whole depth. The ground in which the mines are situated is very wet and 
soft; much of the limestone has been removed by solution , and fractured chert, tallow and joint- 
clays occupy the spaces. The ground was what miners call ' 'heavy," i. e. , very liable to swell and 
crush the timbering, and it was almost Impossible to keep a shaft in alignment unless braced with 
timber of nnusual dimensions. 

Abraham and Company's mine.— The mine belonging to these parties may be taken as a typical 
one for this tract. The shaft was about 60 ft. In depth, and penetrated a series of layers of lime- 
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stone and chert until the ore body was struck. This ore was about 30 ft. thick, containing but 
little limestone, and that generally as Isolated fragments or blocks. The ore was mainly "silicate' ' 
with trifling amounts of blende and galena It was accompanied by a gangue of crushed flint and 
tallow and joint-clays, that only partially filled the spaces formerly occupied by the limestone. 
The calamine occurred in very beautiful crystalline aggregates of stellate and mammillary forms, 
and in delicate incrustations on tallow clay , 

The tallow clay itself carries considerable zinc, probably as silicate, but hardly enough to 
pay for extracting under present circumstances. It is light salmon or white in color, and of a very 
homogeneous structure or texture Little or no grit is perceptible. It usually has the consistency 
of plaster of Paris that has set sufficiently to allow of its being cut with a knife. The joint-clays 
are, as a rule, darker in color, being of varioua shades of red, less homogeneous, and tougher and 
more plastic. The chert is usually bluish drab in color, quite brittle and generally much fractured. 
It rarely occurs in layers or strata of considerable thickness. ^ 

In the country immediately east and west of Aurora, considerable prospecting and some min- 
ing have been done. On the Dayton iand, just west of town, large quantities of ore have been 
raised, as is shown in the table of Aurora productions. About a mile and a half east of the town 
is the Selburn or Nevada Gemmine, which has produced much ore. At the Seamore mine, about a 
mile and a quarter north of Aurora, a small coal-pocket was encountered. 

THE MOUNT VERNON MINING COMPANY. 



The mines of this company, also known as the Statts City mines, were con- 
trolled by citizens of Mount Vernon. They are located in the SB. J of the SE. J 
of section 26, township 28 N.,28 W., about ten miles from Mount Vernon, the 
nearest railway point. Prospecting and work on a small scale had been conducted 
here since 1888, but not until 1893 were operations at all extensive. Two steam 
hoisting and concentrating plants had been erected and were operating at the time 
of examination. According to the State Mine Inspector's reports, the yields for 
the years ending June 30 were as follows : 



Lead 


ore 


Zinc 


ore. 


Tons. 
10 


Values 
$420 


, Tons. 
70 

100 


Values. 

$1,675 

2,000 



1892 Statts City M. Co 

1893 



The information was given to the writer at the mines in December, 1893, that 
there had been shipped up to that date about 200 tons of dressed blende and 60 tons 
of galena. 

The shafts were 120 ft. deep, and were in alternating beds of limestone and chert all the way 
down. These beds, over the ore body, are not disturbed and occupy horizontal positions, but they 
are traversed by small caleite veins in all positions and running in all directions ; as the ore body 
is approached these veinlets are mostly north and south, and are nearly vertical. The bottom 20 ft. 
of the shaft penetrated an ore-bearing breccia In which drifts about 
12 ft. square were driven. This breccia was composed of chert and 
limestone, the blocks of the latter, though broken, not being very 
much disturbed. The adjoiaing cut, from a sketch made in the 
mine, illustrates the structure here. la this breccia and around 
the fragments was a dark-gray, soft clay or mud, and much cal- 
eite in crystalline masses. In this, the blende was diffused; com- 
paratively little galena was found. The drift at the bottom 
extended about 260 ft. a little W. of N. An upper drift, at a depth 
of about 80 ft . , was driven 60 W . ; this was not examined ; the ore 




Fig. 177. Sketch of ore body.in 
the Mt. Vernon Co. 's mine. 



here was also principally blende, with some "silicate" and no galena. 
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At other points In the cODnty ahont Mount Vernon, lead and zinc ores are found, and, at some 
of these, mining has been tentatively begun. Thus, on Mr. Shne's laud, about three miles south- 
east of Mouat Vernon, blende is reported to have been struck in some six or seven shafts, ranging 
up to 75 ft. in depth; the blende was found in nearly all between the depths of 26 and 40 ft , and in 
one shaft the ore was 2 ft. thick. Similarly, Mr. Norman Gibbs, of Mount Vernon, informs us 
that in the northwestern corner of the county, on the east line of the N W. >i of the SW. X of sec- 
tion 35, township 29 N., 28 W., at the bottom of a well, a vein of galena 2 to 8" thick was struck, 
running NE.-SW. , in limestone. Other like occurrences are reported in different sections. 

In the northeastern part of the county, mining was quite active in past years, in deposits be- 
longing properly to the Ash Grove group, described later. Nothing has been- done there during 
late years, and we, hence, are unable to add descriptions. 



THE PURDY MINES. 

A few miles east of Purdy, In Barry county, is a group of mines, generally 
known as the Purdy mines, from which a good many tons of ore have been shipped 
daring recent years. In the table on p. 508, of chapter XlII, furnished by Mr. J. 
G. Marriott, of Purdy, is an exact statement of the productions to date of these 
mines. 

Examinations of these deposits were made by Mr. Robertson in 1891, and he 
describes them as follows : 

Drake or Henderson mines (R ;— This company leases 9 acres of land in sections 34 and 35, 
township 25 N., 27 W. The mine ia about 3K miles east of Purdy, on the St. Louis & San Francisco 
railway, the shipping point to which all ore was hauled. 

The mine was opened in May, 1888, by Geo H , HofFord. Shortly after this it passed into the 
hands of Dr. Wiley Brown, who held it until March, 1891, when it was transferred to Messrs Sea- 
mon, Elchards & Drake. Mr. E. A. Drake was manager. 

The workings are in upper limestone beds of the Lower Carboniferous formation, here coarsely 
crystallized, hard and pure, as much as 75 feet thick, with some interbedded chert; beneath this, 
heavily bedded chert of the same formation crops out. In the vicinity, masses of chert were seen, 
with no stratiflcatlon planes apparent, the chert being gnarled and knotted in a very peculiar man- 
ner. North and east of this mine such chert is particularly abundant. 

The mine had been opened by a drift run into the aide of the hill, which followed irregularly 
the course of the ore. The workings widened and narrowed considerably, as the nature of the roof 
and the amount of ore in sight demanded. A shaft was also sunk 100 yards to the east, on the top 
of a hill, and, from this opening, a little lead ore had been taken out. Eeoently, a drift has been 
run from the main drift to intersect this shaft. 

The ore consisted mainly of calamine, although considerable blende was found. These gen- 
erally cemented broken fragments of chert, but were also, at times, rudely Interbedded with the 
limestone and chert; especially was this true with the blende. Large quantities of joint and tallow 
clays were found associated with the ore. 

The ore body appeared to be in the form of a ' 'run , " of the nature of others previously de- 
scribed; it was approximately SO feet or less in width, and had been opened for 20 to 30 ft. in depth 
and for a dietance of not less than 75 feet in length. The mine had been very irregularly worked in 
the past, and it was almost impossible, in consequence, to define with any accuracy the shape of 
the ore body. The calamine and the zinc blende were the only minerals noted here at the time of 
Inspection . 

Kelley If Anderson mine (R) —These diggings, known also as the Dodge Hollow, are about X 
mile south of the Henderson diggings, and are about the same distance from the railway. They 
were opened in 1888, by Samuel Dodge, and very little has been done on them since. Several par- 
ties have had control, Messrs. Kelley & Anderson being the last at the time of inspection. They 
are situated in the same positipn, geologically, as the Henderson mine, and the ore body is similar. 
The main product is calamine, although some blende is also found. There is also a little galena 
obtained here, and some smithsonite and Incrustations of pyromorphite and cerutsite. 
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Owing to the entire stoppage of work at the time the mines were visited, the nndergrcTind fea- 
tures oonld not he examined. The ore was reached by means of shafts, varying in depth from 25 to 
BO feet . The country rock Is the same limestone described at the Henderson mine, but contalc ed 
more chert. It was not so thick, either, the heavily bedded chert beds being closer to the surface, 
in a much broken and disturbed condition. About 60 tons of ' 'silicate" had been raised to date. 

Sianberry diggings Cis;,— These diggings, operated by Messrs Eathburn & Shoat of Carthage, are 
in section 26, township 2BN. , 26W. , about ten miles south of Aurora, where the ore was hauled. 
The ore is entirely galena. It occurred in pockets lying in a general east and west direction. A 
drift had been run into the hill 4 to 6 ft. high, and on either side pockets were found, containing 
galena in fragments varying from %" to 12" in diameter. The drift ran for about 150 ft , and, at 
the end, there appeared to be a "mud opening" or cave, largely filled with liquid mud and broken 
fragments of rock, in which much galena was found. Little oi no prospecting had been done on 
either side of the drift, so that the extent of the deposit was not known. Some two or three tons 
of lead ore had been taken out of this mine. 

McDowell diggings. —These are in the SB. ii of the SW. M of section 33, township 26N , 25W. 
Themine was not worked In 1891, bat was reopened in 1892. The deposit lies in Bnrlington lime- 
stone, and has produced some fine ore. Pr9specting had been carried on with some success by 
David Doty in section 23, township 24N. , 26W. , and by Lane & Canterbury in section 26, township 
26N , 26 W. 

At other outlying localities small quantities of ore have been found , and some prospecting 
has been done. Thus, In Stone county, Mr. Robertson noted small quantliies of lead mined by Mr. 
Marsh, in section 7, township 26 N. , 24 W. Perhaps S tons of ore have been taken out altogether. 

Lead has been found in the surface soil by T. H. Knapp, in the NE. H of the NE. X of section 
22, township25N.,24 W.andby John Hines, in theSE. Xof theNW. X of Eection 18. The Logan 
brothers, of Logan, Lawrence county, have done a little prospecting in the NW. M of the NW. H 
of section 18, township 21 N. , 24 W. 

John McCracken found some lead on Wilson creek, near Galena. The exact locality could not 
be ascertained. 
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THE GREENE AND WEBSTER COUNTY SUB-DISTRICT. 

This sub-district includes all of Greene county, the three western ranges of 
Webster county, and also townships 27 N., 23 and 24 W. of Christian county, and 
80 much of southern Polk county as is included on the district map. 

The principal mining camps are in western Webster county, on Pierson creek, 
near Springfield, about Ash Grove and near Brookline. At a few other scattered 
localities are diggings of minor importance. 

As is shown on the district map, the greater part of this area is immediately 
underlain by Lower Carboniferous rocks ; and the lower portion of this series, or 
the Kinderhook stage, is exposed in the southeastern portion, and some of the ore 
deposits are in its beds. In the northeastern quarter of the eub-district, the mag- 
nesian limestones and sandstones of the Silurian are represented, and some of the 
mines are located within these rocks. 



THE WEBSTER COUNTY MINES. 

The mines of Webster county, as shown on the map, are located mostly in the 
Lower Carboniferous limestones and shales, and partly in the underlying magne- 
8ian limestones. Theie mines were examined by Prof. E. M. Shepard, of Spring- 
field, while acting as local assistant of the Geological Survey, and the following 
descriptions are prepared by Mr. Robertson from notes furnished by Prof. Shepard. 

Hazelwood diggings (R ^ S.) — TheSB dipgingB lie in section 16, township 29N. , 17W. They 
were first operated by Ex-Gov. J . W. McClnrg In 1844, who worked here at intervals until the war. 
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■S Chert and limestone. 
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The lead was fonnd in clay overlying mag- 
nesian limestone, and was obtained from 
shallow pits and shafts. Some 150 tons of 
galena were mined and smelted in a rnde log 
fnrnaoe, and then hanled partly to St. Lonis 
and partly to Linn Creek, Camden county. 
Since the war, the property has passed through 
a number of hands, and much money has been 
spent in prospecting for deeper runs of min- 
eral, but so far with but scant success. 

Teague Creek mines. — These mines were 
likewise prominent in the past. They are 
located in theSW. 'A of the SB. Ji of section 
6, township 29N., 17 W. There are here, as in 
other places, numerous shafts, at one of 
which, the Taylor shaft, the adjoining section 
was measured The ore is found entirely in 
Ibe clay, which is probably residuary from 



Fig. 178. Section at Teague Creek mines. 

magnesian limestone. No ore was found in the sandstone, nor;were there any crevices in it, save 

at one locality. In the Polly shaft, the section of figure 179 was measured. 

In this shaft it will be noticed that, for the first 35 feet, the ground is composed of residuary 
material: then, for 10 feet, there is limestone considerab'y broken, and associated with much 
clay; beneath this lies a sandstone, somewhat ferruginous and not very hard, in which there is a 
distinct crevice 3 to 4 feet wide, tending N. 48° W. , and dipping NE. 



This crevice was filled with 
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J-5'Soil, with fragments of chert. 



/O Limestone, magnesian, broken. 



in a crevice. 
■J-f/'C 
PiG.lTi. Section at the Polly shaft 



clay, carrying blende and "silicate." The 
ore ooonrred in irregularly shaped masses, 
and not In sheet form . This was one of the 
richest shafts on the property. 

There had been more or less lead and zinc 

fonnd in the vicinity of Panther creek, and 

also near the far-famed Devil's Den. In the 

latter locality, McClnrg & Mnrphy erected a 

''■^ Sandstone, containing oreinlnmps smelter in 1838, and reduced the lead obtained. 

The smelter was in operation for abont one 
year. 

Trusty Mines.— These also formed a prominent gronp in the past, but are now abandoned. 
They lie in lot 1, of section 5, township 29 JSf ,17 W. There' were some 75 or a hundred shafts, the 
deepest of which was 35 feet. The galena lay almost entirely in the residuary clay, but crevices 
were seen in the limestone, running NE. and SW., which carried some ore attached to the sides. 
The mines were opened in 1875, and had not been worked since 1882. About 25 tons of lead ore had 
been produced. 

Marshfield Mining Company.— This company started work in 1891. A drill-hole 140 feet in 
depth had been sunk about three miles SE. of Marshfleld, in section 24, township 30 N. , 18 W., and 
some blende was obtained in the last drillings. A shaft was thereupon sunk, and the section Illus- 
trated by figure 74 of chapter X was passed through. 

No. 8 of that section Is extremely hard and siliceous. It contains small crevices, not con- 
tinuous, that are filled with calclte, carrying more or less blende, of a very good quality. No drift- 
ing had been done when this mine was visited; and consequently only the face at the bottom of the 
shaft was seen. 

In addition to these mines. Professor Shepard refers to some twenty-five other openings In 
Webster county, some of which are located on the district map The most important of these are 
Gates mine. In section 3, township 28 N. , 19 W. ; the Harper mines, in section 33, township 29 N. , 19 
W. , and the Jackson mine, in section 28 of the same township. The remainder are almost all pros- 
pect holes, and have yielded but little ore. Across the line, in Greene county, both north and south 
of Stafford, prospecting has also been done at points located on the map. Small quantities of ore 
were found, but no shipments are recorded from these localities . 



THE PIBRSON CREEK MINES. 

These mines are located in the SW. J of section 36, and in the NE. J of sec- 
tion 36, township 29 N., 21 W. , and also in the NE. J of section 1, township 28 N, , 
21 W. , in the valley of Pierson creek, a small tributary pf the James fork of White 
river, not far above the mouth of the creek. They are situated, hence, about as 
low topographically as any point in the county. Geologically, the deposits are 
included in or below the lowermost beds of the Augusta stage, and it is probable 
that the Hannibal shales of the Eioderbook stage are represented here. 

Mining was done at this locality as far back as 1844, for ex-Governor McClurg, 
who had lead ore mined and smelted from deposits at or near the Phelps mine. 
According to Prof. Shepard's notes, no further mining was done here until 1875, 
when work was resumed by gentlemen from Springfield and Joplin ; but after some 
ineffectual attempts, work was again abandoned until 1885 or 1886. The land of 
the group of mines north of the Phelps mine is owned by Mrs. McFarland, and 
has been leased and sub-leased for a number of years back, the principal operations 
being those of the Pierson creek or Gumbo and Kodak mines, and those of J. A. 
Eaton, or the Ananias mine. 

It has been impossible to obtain complete figures of productions of all these 
mines, but some few facts are added to illustrate the scale of operations- during 
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past years. In 1893, three large concentrating plants were erected in close prox- 
imity, and the output for the past year is probably greater than that of any preced- 
ing one. 



PRODUCTIONS PIEKSON CHEEK MINES. 



Lead OTe . 



Zinc ore. 



Beginning to 1892o Phelps Mine 

Eversol & Eaton (Mnmford) 

Piersou Creek (Gnmto and Kodak) . 
18896 Phelps mine 

PieTBon Creek M , Co 

18906 Eversol & Eaton 

Phelps mine 

Pierson Creek mine (Sherman & Co.) 

18916 Baton, J. A. & Co 

Gumbo M. Co. (Pierson Creek mines) 

James River M. Co. (Phelps mine) 

18926 Ananias M. Co. (J. A. Eaton) 

Gnmbo M. Co 

1893c An anias mines 

Kodak mines 

Gumbo mmes 



Tons. 
117? 



215? 



24 



12 
16 
12 
80 



Values. 



$1,012 
1,008 



40 
145 
10 
18 
62 



625 

768 

625 

3,920 



1,920 

6,815 

360 

630 

2,250 



Tons. 
552? 

IS? 

2,000? 

172 

176 

38 

50 
163 
200 
555 

20 
200 
600 

80 
110 
410 



Values. 



4,048 

963 

1,250 

4,075 

4,500 

12,494 

460 

2,800 

15,000 

570 

2.090 

7,790 



a Notes of E. M. Shepard 6 State Mine Inspector reports, years ending Jnne 30. 

From S. C Johnston, from the company's books. 

The Nathalie Mining Co —The mine of this company is located abont a half mile above the 
Phelps mine, on the western bank of the creek; it was formerly known as the Gumbo mine, and is 
immediately contiguous to the Kodak mine. Both of these were equipped during 1893 with new 
steam hoisting plants and concentrating works. The following description is the result of an ex- 
amination made by the writer in April, 1693: 

The shaft was then only 34 ft. deep, and the ore was eri- 
: countered at 14 ft. below the surface; the workings were in a 
' bed of soft, drab shale, gritty and highly calcareous, called 
"gumbo;" it seemed to lie in a horizontal position, but the bed 
varied in thickness from 1 to 12 ft or more; a hard, dense lime- 
stone occurred as a cap rock here, though, sometimes, massive 
blue shale immediately overlay the gray "gumbo." The ore 
was most abundant near the top of the latter, and consisted of 
crystals of galena and blende, both large and small; It was, 
however, also disseminated throughout the body of the shale In 
fine crystals, and occurred in larger crystals along crevices 
which traversed the roof rook; but it was never disseminated 
through this roof rock . These crevices , as exposed in this mine , 
are many of them mere joints, opened by solution, and run In 
all directions. No one prominent fissure or fault plane coald be 
fonndhere, though carefully looked for. The ore was also some- 
times concentrated in the shale along the bottom rock, but Is 
said to never penetrate the latter. Bosses, called "boulders," 
and ridges or bars of limestone were often found running through 
the mass of the shale in a very peculiar manner, as illustrated 
Tig. 180. Sketches of ore body at, jjj. flg^res, very much as if the latter had been laid down 
the Nathalie Co.'s mine. 
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npon an eroded surface ; the absence of any appearance of oxidation or other weathering effects is, 
however, opposed to this interpretation. Another, and a perhaps more probable explanation, is 
that these limestone ridges and bosses are merely more highly calcareons portions of the forma- 
tion; possibly developed through some secondary introduction of waters containing lime in solu- 
tion. 

In the hill-side and bluff, just east of the oreei;, beds of Lower Carboniferous limestone and 
«hert are well exposed up to a height of 100 or 150 ft. above the creek; they are undisturbed, and 
lie in a horizontal position. Several shallow shafts and pits had been sunk on this hill-slope, up 
nearly to the very top of the hill, along the line of a crevice running northwest to southeast. 
This crevice was well exposed in one of these shafts on the Mil, and the rocks are not faulted along 
It; It is filled with breccia of country rock, through which a small amount of galena is diffused. 
The workings of the mines just described were, in a general sense. In the continuation of this 
creyioe, but, as already stated, no such vein-like opening was detected in the mines themselves. 
Some are inclined to attach great Importance to the crevices, and describe them as accompanied by 
great shearing and faulting of the strata. We are unable to detect such here, and do not see that 
these crevices are in any respect different from joint crevices found throughout the state and else- 
where, especially in limestone rocks, often unaccompanied by any ore whatsoever. In the present 
case, they doubtless have some relation to the distribution of the ore, but to consider them as so- 
called "true Assure veins," extending to indeUnite depths, is extravagant, to say the least At 
several localities in this vicinity evidence of faulting was seen, but no great amount of displace- 
ment can be demonstrated. 

The Phelps and Bversol or Eaton Mines.— These mines are situated about half a mile southeast 
of those last described, and are both considered by Prof. Shepard as on the same crevices. They 
were not open for examination at the time of the writer's visit, and, hence, we can only include 
the following brief description extracted from Prof. Shepard's notes: 

At the Phelps mine are two shafts located on crevices 75 ft . apart; these crevices have a course 
N 25° to 30° W. , and extend northward through the Eversol mines. The shaft of the Phelps mine 
was sunk through 16 ft. of soil and clay, underlain by i3 ft. of shale, magnesian limestone and 
chert, with about 2 ft. of sandstone near the middle; below this, at the bottom of the shaft, were 
3 ft . of sandstone and 2 ft . of shale . Ore was found at two level s here , the one near tha top , in the 
shale, being most productive. The Eversol shaft was sunk 40 ft. through calcareous shale, the 
lower 9 ft. consisting of the blue "gumbo," containing blende and galena disseminated through 
It. Under this, 8 ft. of sandstone and chert were dug through. Very little calcite or other acces- 
sory minerals are found in these mines. 



THE ASH GROVE CAMP. 

Another important group of mines is near Ash Grove. As may be inferred 
from what has already been stated, these were worked as much as 20 years ago, 
and figures of production previously given show that several thousand tons of ore 
have been produced. Most of this mining has been immediately south of the town 
of Ash Grove, within a distance of a few miles, over the upland country or divide 
between Middle fork of Sac river and a small tributary to the east. The excava- 
tions are in Lower Carboniferous rocks, extending probably from the Lower Bur- 
lington through the Kinderhook beds ; and in one shaft 250 ft. deep, a few feet of 
probably Silurian magnesian limestone were encountered. 

The principal mines of this camp during recent years have been those of the 
McCord land, those of Dunlap & Co., Goetz & Co. and of Murray & North. The 
productions of these mines during the past four years are given in the following 
table : 
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PRODUCTIONS OF ASH QEOVB MINES. 







Lead ore . 


Zinc ore. 


1889 


Aeh Grove camp 


Tons. 

23 

25 

10 

175 

102 

3 

66 

23 

20 

6 

3 

36 

26 

165 


Values. 
$876 

981 

140 

7,700 

1,532 

115 

2,678 

1,101 

955 

288 

128 

1,670 

792 

7,120 


Tons 
.280 

31 

20 
259 

60 
39 


Values. 

$1,261 

366 

210 

8,250 


1890 a 


Duncan land 




Goetz land 




MoCord land 




Murray, H .land 

Duncan, J. K. i" 


1891 o 


720 
168 




Dunlap & Co 




Goetz & Co 






Murray & North 


100 


1,095 




Pennsylvania M . Co 


1892. . 


Bay State M. Co 

Goetz M . Co 














Hurt (small diggings) 










10 


520 









a From State Mine Inspector reports, years ending June SO. 

A number of these openings were visited by the writer in November, 1889. 
The following descriptions are from notes taken at that time : 

The Murray mine of the'Hutchins Zand.— This mine was located near the center of the SE . M of the 
NE.Mof section 32, township 30 N., 21 W. The shaft was about 70 ft. deep, and the adjoining 

section illustrates, in a gen- 
eral way, the materials passed 
through in sinking this and 
other shafts of the neighbor- 
hood. 

About a quarter of a mile 
south of this shaft was an old 
abandoned opening, around 
which were exhibited numerous 
blocks of ferruginous Coal 
Measure sandstone ; limonite 
was also seen here, and fre- 
quently cemented chert frag- 
ments, forming a ferruginous 
breccia. 
P. Duncan's Zand.— The openings here were situated in the SW. ^ of the SB. X of sec- 
21 W. The shaft was 95 ft. deep, had gone 20' inches into a yellow, 
and had entered a blue limestone beneath It. The blende and 
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Chert fragments and red clay (about) . 



■9-0 -So. Broken limestone "boulders," in red clay. 



Oie breccia, containing galena and blende 

and calamine associated with dolomite. 
Yellow limestone, perhaps Chouteau. 



about 70 ft 
Fia. 181 . Section at the Murray mine 



J.K. 
tlon 32, township 30 N. 
Chonteau-like limestone at the foot, 
galena were associated with a dark secondary chert, evidently the matrix of an ore breccia. 

Dorrtl land.— The diggings on this land were in the TSW. K of the SW. M of section 6, town- 
ship 29 N. , 21 W. Coal Measure sandstone blocks were abundant here. 

On the Getty land, in the NW. K of the NE. X of section 33, township 80 N., 21 W , a number 
of shafts had been sunk to depths of from 20 to 30 ft . , penetiating the yellow limestone 6 or 8 ft. ; 
both galena and calamine were taken out here . 

The Pennsylvania Company's Sfta// .—During 1891 a shaft was started by a company of this name 
a short distance southeast of Ash Grove, east of the Gulf railway track, not far tiom the middle 
of section 28. This shaft was continued during 1892 and 1893 to a depth of 250 ft. It was visited by 
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the writer in July, 1893. The actual section oonld not he studied at the time, hut, from Informa- 
tion furnished by Mr. Hunt, superintendent, accompanied by an Inspection of the dump-pile, the 
following record was prepared, and is believed to be substantially correct : 






II 



afi^ Surface red clay and chert fragments. 

i " Open ground, consistinB of red clay and chert fragments, the latter loose or 
3 " cemented by hard, drab, earthy qnartzlze, in which are crystals of galena; 

in this cernssite was also found . 
^ Limestone, white, cryslalline, no chert; probably Burlington. 



■j-o Limestone, yellow, with clay pockets and perhaps some chert, close textured, 
probably Chouteau ; containing no ore , 

lo Limestone, dark colored, coarsely granular. 
IS Limestone, light gray, finer textured. 



Limestone and chert, In very thin (4-inch) layers, the limestone fine grained and 
dense; at 125 ft , ore was found in thin sheets and in small pockets, with cal- 
■jS cite, and at 175 ft , a little more. 



Shale, drab, close textured, dense, slacks on exposure. 

Limestone, dark colored, coarsely granular, growing finer in texture and more 
arenaceous toward the base; contains some pyrite. 

Qnarizite, calamine near the top, somewhat dark colored, containing dissemi- 
nated blende. 

Sandstone or qnartzite, white, with vertical yeinlets of blende and some galena 
extending from top to bottom. 

Shale, dark calcareous, passing upward into the sandstone. 

Shale, almost black, arenacenus, lower hair contains ore in pockets or vugs in 
crystals, and asftoci ated with no clay'; much water flowed from the stratum. 

^Magnesian limestone, light-gray colored and porons; probably Silurian. 



ZSa fC. < 
Fig. 182. Section of the Pennsylvania Co.'s shaft. 

Most of the mining in this camp has been done from such deposits as are Included in No. 2 of 
the above sectim, though, at times, they extend to greater depths and are geologically lower. 
The results reached in this shaft, considered together with the above fact, are adverse to the exist- 
ence of ore at depths here . 

In the year 1878, Prof C. P. Williams, then acting State Geologist, made an examination of 
mines about Ash Grove. The notes of this examination, written out in connected form evidently 
preparatory to publication, were inherited by the present survey, and, as they have never been 
published, the mine descriptions are included here . 



ASH GEOVi; MINES. 



By C P Williams. 



At Ash Grove lead mining operations have been prosecuted for some time back, in Keokuk 
limestone which forms the surface rock in this vicinity, at the level of upward of 1200 ft. above the 
sea. The mining work has been done chiefly in all four quarters of the SE. X of section 28, town- 
ship SO N., 24 W., and in the NE >a of section 29, same township. 

On section 2S a number of shafts have been sunk, the deepest of which was carried down to 
the depth of 50 ft. The lead ore was struck at from 15 to 30 ft. from the surface. Superficially, 
the ore was mainly carbonate of lead of the variety known as the "ash mineral," but in depth the 
galenite predominated. The ore wasintermixed with clay, flint, limestone and "quartzlte," and 
occupied irregular cavities in the limestone. In carrying down the deepest shaft about 10 tons of 
mineral were taken out. At another shaft, 183 ft. southwest from the first mentioned, the product 
was 25 tons. S. 65° W. from the last named, a distance of 115 ft , a third shaft, csrrled to the depth 
of 45 ft., struck galena, or bine mineral, at a depth of 30 ft. Three hundred feet from this shaft, on a 
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courses. 82° W., a shaft 19 ft deep Bhowed much "cog" and "dice" mineral, Intermixed wl th 
flint and oalclte, the latter chiefly of the variety known as dog-tooth spar. In drifting 10 ft. from 
this shaft, with an opening 3 ft. high, by about 4ft. wide, between 5000 and 6000 pounds of galena 
were removed. A section of this shaft exhibited the following: 

^ The rock beneath this 

iS^ ^fe Soil and gravel, with limestone and chert fragments, last is a close grained, com- 
Eed clay, with many chert fragments. pact, and somewhat slll- 

„,. „ . , _.., I. I. i - ,1^ ceous magnesian limestone, 

Clay and ocher, with much limestone, and with , , , 

patches of ' 'tallow clay," carrying some cerns- °' * "™6 color, containmg 

„ .site, , ,, , , , ,„ 41 per cent of magnesium 

T.i Soft magnesian limestone, coarsely granular, with , 

^ much oalclte and dolomite, and carrying galenlte . carbonate, and is generally 
/gff '" ' regarded as the bed-rook or 

Fig. 183. Section inferior limjts of the lead- 

at Ash Grove. bearing zone." 

PICKEKEL DISGINGS. 

By C. P Williams. 

"Ten miles nearly due southward from Ash Grove, the lead-bearing members of the Keokuk 
series constitute the surface rock, and were worked for lead ores. The diggings are chiefly in the 
northern part of section 33, township 29 N., 24 W. , in the vicinity of Pickerel creek. The ores 
occur at the same horizon as at Ash Grove, and the conditions of the latter are very closely repro- 
duced at Pickerel. 

The diggings are near the summit of a hill, which attains an elevation of about 45 ft. above 
the raviae at its base, or 190 ft. above the Pickeral at the crossing of the new road from Springfield 
to the Chalybeate springs of Lawrence county. The mineral is struck at depths ranging from 1 to 
26 ft. It occurs mixed with chert and limestone pebbles, in a dark red or yellowish clay, non- 
plastic and ochreous, with patches of a non-plastic or 'tallow' clay. Llmonite iron ore is found 
In patches and seams . Much of the ore thus far found has been ' 'dry-bone' ' ' ' ash mineral . ' ' 

From three prospects nearly 12M tons of mineral were taken. The ore is hauled to Ash Grove, 
a distance of 10 miles as stated, and is treated at the furnaces at that place. 

The 'bed-rock' resembles closely that reached at Ash Grove, and does not differ from it very 
widely in composition. 

The mine was opened in 1875, and perhaps 200 or more pits have been sunk, nearly all less 
than 15 ft. deep. Some 4000 tons of ore are reported to have been hauled from here to Ash Grove." 

In addition to these mines immediately about Ash Grove, a number of localities are Indicated 
on the district map, where, according to Prof. Shepard's notes, ore has been found and some pros- 
pecting has been done, resulting, in instances. In the production of a few himdred pounds of ore, 
principally galena. These diggings are mostly a few miles east of Ash Grove and north of Bois 
D' Arc on Clear creek; also, farther north, about Graydon springs, a few pits have been dug, from 
wlilcb float lead has been obtained. 

In the northeastern corner of the county, near Fair Grove, is what is known as the Bull Winkle 
or Bass mine. This, as described by Prof. Shepard, is in the southwestern corner of NW . Kofthe 
SE. M of section 35, townslp 31 N, , 21 W. Ore was discovered here about 1873. Work was begun 
in 1890, and some ore was found in the surface clay. At a depth of 8 ft. a crevice in magnesian 
limestone was encountered, with a course N. 40° W. , and varying in width from a few inches to 18 
Inches . The ore was found in flattened sheets along the walls of the crevice, and also disseminated 
through the gangue, with but little calcite. The shafts were about 30 ft. deep. About 1200 pounds 
of load ore were taken from this mine. 
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THE BKOOKLINB CAMP. 

Mining about the town of Brookline, 10 miles southwest of Springfield, wa» 
begun about 20 years ago, on what is known as the Potter tract of land. Mines 
were operated here for a few years, and, in 1876, a furnace was built for smelting the 
ore. Up to the present time, however, from the best information we can gather, 
not much over 200 tons of lead ore, and possibly an equal amount of zinc ore, have 
been produced. The workings were abandoned for a number of years after 1878, 
but mining was resumed there in 1891, at the Nixon mine. For the year ending 
June 30, 1892, the State Mine Inspector reports the production as three-quarters of 
a ton of lead ore and 59 tons of "silicate" of zinc. This ore was excavated very 
near the surface, the shafts being not over 15 ft. deep. 

The principal older diggings about Brookline were the Potter, Armstrong and 
Deputy mines. The following descriptions are taken from the notes gathered by 
Prof. Shepard, largely from Mr. W. M. Armstrong, of Springfield, to whom he 
expresses indebtedness. 

The Porter shaft fSJ .— TUb land Is intheSE. M of the SB. K of section 2, township 28 N.,2SW. 
The oie was discovered about 1873, and mined at depths from 26 to 60 ft. in subsequent yeaTs, and 
one shaft was sunk to a depth of 95 ft. During 1876 and 1876, Mr. Wilson operated this mine and 
took out, it is estimated, over 160 tons of ore. The ground was very soft and wet, and frequent 
caving of the works caused it to be abandoned. The ore was almost wholly galena, though 
some "silicate" was found, and, at the bottom of the shaft, aran of ore, 3 ft. thick, carrying 
blende, is reported. Much calcite, dolomite and clay were associated with the galena. 

The Armstrong diggings (S.).—1heie are situated in the E. % of section 11, same township. 
Very large sink-holes, with cave openings at the bottom, are found In the northern part of tills 
eighty, in one of which a considerable deposit of ore was found. West of this, galena was found 
at the surface in 1876, and a number of shafts were sunk, from which 2 to 3 tons of ' 'silicate" were 
taken out . About a quarter of a mile south of this are what are known as the Old Silicate diggings . 
Everything was fallen shut here at the time of examination, and no study of the ore could be made . 
About ten mlleB southwest of Brookline, and a few miles south of Bepublic, a few diggings 
are located on the district map. These are little more than prospects, and developed only a small 
amount of ore. Two of them were open In 1890, and are now abandoned. 
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THE CHRISTIAN COUNTY SUB-DISTRICT. 

Within this sub-district are included all of Christian county, with the excep- 
tion of the two northwestern townships, and also townships 25 and 26 N. , ranges 
22 and 23 W ., of Stone county . 

The principal camps are : the Elk Valley mines, including the Alma mines 
south of Ozark ; the Finley Creek mines northeast of Ozark ; the Burkhart or Swan 
Creek mines east of Sparta, and the Turkey Creek mines southeast of Chadwick. 
In addition to these, there are a number of outlying diggings of minor importance, 
located on the map. The majority, and the most productive of these mines are in 
the Lower Carboniferous rocks, principally in what appears to be the Burlington 
limestone. A few outlying deposits in the southern and southeastern portions of 
the sub-district are, however, in the Lower Silurian magnesian limestones. 

Few figures of production, even during recent years, can be given over and 
above what are included in the tables on p. 609. Such additional data as we have 
been able to collect, are in the following descriptions. 

THE ELK VALLEY OR ALMA MINES. 

This group of mines is the most important In the county, having produced, 
perhaps, half of the total yield ; work has been done here nearly 40 years. They 
are located about three miles south of Ozark. 

The rocks containing the deposits here are the lower strata of the Burlington , 
and consist of the characteristic crystalline, gray limestone, associated with some 
chert in thin beds ; calcite is also abundant in the limestone. This locality was vis- 
ited by-the writer in April, 1893, aud the following notes were gathered : 

(^ro 5J Section ^** Ozarlc Mining Company' a shaft —This 

throuah Shaft ^'"■^ '^ sitnated, approximately, near the 
" middle of section 85, township 27 N. , 21 W. 

It was snnk on a vertical crevice in the lime - 
stone running 8 . 15° E . An opening on this 
crevloe was first stinck at a depth of 25 ft , 
and continned down to a depth of 95 ft. It 
was qnite narrow at the top, and the great- 
est width was at 80 or 90 ft . , where the walls 
were abont 7 ft apart. These walls then 
came rapidly together, and the shaft was 
snnk 20 ft. deeper in solid rock, which con- 
tained no perceptible creylce. An opening 
was then struck on the north side of the 
shaft, and an offset was made, and sinking 
continned in this; this last opening proved 
to be a cave, the width of which was shown 
at the time to be at least 20 ft. , and an unde- 
termined amount more. In this lowermost 
opening, layers of white chert were said to 
alternate with soft led clay, each being 6 to 
8 inches thick; in this clay were galena and 
silicate. The distribution of the ore was 
irregular, much of the clay containing none. 
The adjoining cross section and longitudinal 
section give an Idea of the character of the 

_ deposit. 

SiQ,. 184. Sections of the Ozark Mining company's shaft. 
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Lsrge amounts of snrfaoelead were miaed here in past years . About three fourths of the 
product has been galena, and the remainder "silicate" and some blende. The silicate was prin- 
cipally in the deeper workings ; but very few shafts yielded any considerable quantity. All the 
crevices of this tract are in parallel directions to the course above given. 

About two miles down the valley to the west are what are known as the Keltner diggings, 
which were all shallow, the ore being found near the surface; other diggings also extend up the 
valley to the east about one mile. 

Other mines of this camp were visited by Prof. Shepard, and the following descriptions are 
taken from his notes, all excepting the first having been obtained from him by Mr. Robertson. 

The Elk Valley diggings (S) —These were owned by L. C. Lee & Co , of Springfleld, and are 
located in the S. H of theNB. M, and in the NKof the SE. J< of section 23, township 27 ST., 21 W. 
There are here a large number of parallel crevices, from 40 to 200 ft. apart, crossing a small ridge. 
On these crevices numerous shafts have been sunk from the valley of Elk creek over the ridge, hav- 
ing a magnetic course N. 25 to 28° W. The rocks are Lower Carboniferous limestone. The shafts 
vary in depths from 60 to 100 ft. As a rule, galena was found in the upper runs, "silicates" in the 
middle and blende in the deepest. Several rich deposits were round in flat openings, or horizontal 
cracks between the bedding-planes of the limestone. A very moderate estimate of the production 
of this mine is 10 tons of lead ore and 50 tons of zinc ore. 

tonj mine (8. &B.).— This mine is situated in section 7, township 26N.,20W. It was dis- 
covered by John McGuIre in 1879. The ore was largely silicate, and occurred in a crevice in the 
Burlington limestone. The crevice was about 3 ' in width and had a course of N. 20°W. ; the rock 
dipped strongly to the west. About 200 tons of ' 'silicate' ' had been shipped from this mine. 

Miller diggings (S. & R.)— These diggings are in the SE. M of the NW. K of section 1, town- 
ship 26N., 21W. This is:part of the old Alma tract. It was discovered in 1878 and worked for 
about two years, and was reopened in 1887 by W. H. H Miller, who leased it to Ryland & Co. of 
Aurora. There are a nuDQber of shafts here that were worked by individual miners. The surface 
clay and chert are about 20 ft thick, and, under this, some 30 ft of limestone is shafted through. 
A crevice was opened here from 2 to 7 ft. wide and running N. 20 W. The ore was entirely galena, 
and was found in clay with blocks of limestone and chert. One or two tons of galena had been 
mined up to 1892 . 

THE WNLBY CREEK. MINES. 

This group includes a number of small diggings, which have been worked at 
intervals during the past thirty years. The following descriptions of different 
mines were written by Mr. Robertson, from notes furnished by Prof. ,Shepard : 

McClellan diggings (S. & R.)— These are in section 8, township 27 N., 19 W. They were dis- 
covered in 1860, by Thomas Compton, who worked for a short time only. They were reopened in 
1888, by Thomas McClellan. ,The shaft was sunk mainly in magnesian limestone, in which a crevice 
was encountered running N. 7° E. Hannibal sandstones and shales crop out near the mouth of the 
shaft. Some blende and "silicate" were obtained, the latter lining the crevices and cementing 
fragments of limestone . 

Harper's mine (S. & R,)— This is in the SE. )i of the SE, X of section 33, township 28N. , 19 W. 
The mine was discovered and worked in 1873, when lead ore was mined and hauled to Marshfleld. 
The shafts arein magnesian limestone, overlying sandstone cropping in the hills near by. The ore is 
found in crevices in the limestone, running N. 35° E. 

In addition to these openings, Frof. Shepard tabulates in the same townsUp, and we have 
located them on the district map: the Talman mines, in sections 6 and 7 and 12, the Flummer shaft 
in section 10, and the Finley Creek Mining company's in section 16. 

THE SWAN CKEEK MINKS. 

The mines which are included la this group are tbe'.oldest in the county, and 
the aggregate output to date has been large. The old Price, Bray & Co. mines, 
referred to by Swallow in 1858, are here. He described them as In the SE. J of sec- 
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tlon 9, township 261Sr., 19W.; some thirty shafts had been sunk, in which lead was 
found in clay and crevices in limestone. The following descriptions are either 
directly from Prof. Shepard's notes, or are from notes taken from his by Mr. 
Robertson : 

Burkhardfs diggings (S. & R.) .—These diggings are situated in the NW. K of section 12, town- 
ship 26N , 19Vy. There are about a hundred old shafts here, mainly in the clay overlying sand- 
stone. The deposits are probably residuary ones from the magnesian limestone. About 150 tons 
of galena have been produced here . No w jrk is now being carried on. 

The Hornbeak diggings (S) .—These mines are a portion of a large group including the Purdom 
mines, which were worked here many years ago. They are situated in the SE. ^ of the NW. }i ot 
section 36, township 27 N:, 19 W. They were discovered about 1864, and, according to Mr. Hornbeak, 
have yielded some 50 tons of lead ore, but very little zinc In the main shaft, the following section 
was obtained: 

/o Magnesian limestone, "cotton rock" laminated. 
/ Chert, blnish black, full of galena. 

10 Magnesian limestone, "cotton rook," oolitic. 
'' Chert, black, with galena. 
^, Magnesian llmeBtooe, daik-browr, compact. 
't Sandstone and chert , "sand flint . ' ' 
'o Magnesian limestone, "cotton rock " 

'■^ Magnesian limestone, siliceous, dark-gray, pitted with yellowish cavities; with 
7^ blue chert throughout ; the ' ' spotted cap . ' ' 

Fig. 185. Section at the Hornbeak diggings. 

Cnder this, some 25 ft. more of magnesian limestone has been dug through in other shafts. 

The ore is mainly galena, though a little "silicate" was found. The beds numbered 2 and 4 
were very rich in ore. The galena had penetrated the chert beds on each side of a crevice running 
N. 18° W. , in Hat, Irregular, crystalline sheets, from M inch to over 1 inch thick, cementing the 
thin layers of chert. In No. 8, the "spotted cap" valuable runs of ore were found In cracks and 
crevices. At the base of this limestone, rich deposits are found in "clay openings." Very little 
gangue is associated with the ore, and only a little calclte. 

O'Hffljjer diggings (S. & E) .—They are located In the SE. X of the NE. K of section 85, town- 
ship 27 N. , 19 W. These diggings were discovered and worked in 1855-56. They consist of a large 
number of shallow shafts in the valley along Lost creek. They have yielded about 60 tons of lead 
ore. The country rocks are magnesian limestones and cherts, overlying sandstone. The ores 
occur in crevices In the limestone. One crevice runs N. 26° W , and "laterals" run N. 66° W. 

The Dysart diggings (S. & E )— These are situated in section 1, township 26 N. , 19 W. The 
country rocks and the modes of occurrence of the ore are similar to those at the Hornbeak mines . 

iVJcFoddera diffsinffs (S. & B.)— These mines, also known as the Patton and Old Field diggings, 
were discovered about the same time as the Harver. Some 200 tons of lead ore have been obtained. 
They are situated in the NW. K of the NE M of section 1, township 26 N. , 19 W. The conditions 
of occurrence of the ore are like those of other mines of this camp just described. 

Boaz mines —These diggings are in the 8W.M of theSE. % of section 9, township 26 N., 19 W. 
They were discovered about 1833, by E. Melton and J. C K. McFadden, who also first worked 
them. They furnished a large quantity of lead to the Confederate forces, who mined and smelted 
It secretly for several years The lead is found in the thick clay overlying the magnesian lime- 
stone, whl(ih latter is here about 69 ft. thick. Zinc ore, in the' form of "silicate," has been found 
in the deeper shafts . Sandstone occurs in the valley. It is estimated that about 500 tons of lead 
ore have been taken out of this mine, 

Rassienr mines —The diggings of this mine, recently worked by Col. J B. Phelps, are in the 
N. >^ of the NW. M and in the W. K of the NE. Hot section 7, township 26 N. , 18 W. They were 
discovered about 1850, and to date, the estimated output is 50 tons lead ore. One shaft, recently 
sunk, was 30 ft. deep, and ore was taken from a fissure 6 ft. wide, in compact magnesian limestone. 
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THE TURKEY CREEK MINES. 

In this group are included a number of diggings located on Turkey creek, a 
small tributary of Swan creek, in section 24 of township 25 N., 19 W., and in sec- 
tions 8, 9, 17, 18 and 19 of township 25 N . , 18 W. 

The Adams diggings .—Theee are the easternmost of this group. They 'were yisitedbythe 
writer in April, 1893, and, from his observations and notes furnished him by Mr. Isaac Adams, it 
appears that a shaft 68 ft. deep and other shallow pits had been dug along a crevice in magnesian 
limestone. This crevice was about 6 ft. wide at the top, and closed and reopened at intervals to the 
bottom of tV e shaft . It was filled with red clay, carrying galena . Ledges of chert extended across 
the opening into the rock, showing that no faulting had taken place. Galena was found in the npper 
45 ft., but, below this, blende appeared and continued almost exclusively (o the bottom of the 
shaft . Almost no carbonate or silicate of zinc were found . Some calcite and some pyrite were 
associated with the ore. Mr. Adams estimated that about 150 tons of galena had been hauled away 
from here during the last five years. At the upper mine, about half a mile up the creek to the east, 
two crevices were worked running northwest, and several parallel to these were found. They are 
a little wider than those of the lower mines, but are otherwise similar. 

Prof. Shepard examined these deposits in 1890, and, in a private report to the company upon 
the deposits of sections 21 and 19, states that he located three or fourfissures running N. 20 to 30° W. 
Along one of these he detected a fault with a throw of one foot. At another group of mines, three- 
quarters of a mile east, a strong fissure was observed striking ISI . 35° W.; and parallel to this were 
others ; cross-flssures intersecting these were also recognized . 

The Roberta diggings.— Thene are located in sections 8, 9, 17 and 18 of township 25 N., 18 W. 
They were discovered about 1879, and have been worked at intervals since. In 1891, they were opened 
by Messrs. Hornbeak &, Lee, of Sparta, who took out a good deal of ore. The shafts are in mag- 
nesian limestone and are about 20 ft. deep. Up to 1891, it was estimated that about 25 tons of galena 
had been taken out. 

The Bmber Creek diggings .—Iheae are located near the northwestern corner of section 16, 
township 26 N. , 19 W. , on the edge of Barber creek valley . Near the levjel of the creek, a massive 
bed of magnesian limestone was exposed, containing some cheit. The ore, mostly galena, is said 
to occur in pockets in this limestone, 6 to 18 inches in diameter; but very little ore had been taken 
out. A shaft near the level of the creek was dug about 40 ft. deep, and one farther up the hill was 
102 ft. deep, and from the bottom of this a drift was driven 25 ft. southwest. At the creek level, a 
tunnel was run into the hill about 36 ft. Quite a substantial plant was built here, and this, 
together with the developments, had consumed some $15,000, without there ever having been a uar- 
load of ore produced. The plant was idle at the time of inspection, and remains so to the present 
day, a monument of the folly of spending large sums in equipments before even the presence of an 
ore body is demonstrated. 

IHE ARMSTRONG DIGGINGS. 

Under this heading we 
include a few diggings 
and occurrences of ore 
about ten miles south 
of Ozark, in section 6, 
township 26N , 20 W., on 
Bull creek. The locali- 
ty was visited in April, 
1893, by the writer. At 
that time, two shafts 
were being operated In 
a small ravine about 
half a mile north of the 
creek. A milling plant 
was also erected here, 

-,,.,. ^, . . J. . and, asln the case of the 

Sketch at the Armstrong dlggingo . > ■> ^^ 
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Bartei Creek mines , much money had been spent on the strength of mere future possibilities . The 
depths and relative positions of the shafts are shown in the preceding sketch. The npper shaft was 
snnk on a crevice with a lentlcnlar opening, which ran N. 60° E. (mag.) In solid magneslan limestone. 
This crevice was filled with clay, decomposed limestone, calclte, galena, blende and some pyrite; 
no barlte was observed . The crevice is a simple opening through solution, and no faulting had 
occurred along It. Some white chert. In lenticular layers, is found In the country rock. The 
galena sometimes penetratedlthe wall-rock, along joints and planes of fracture, but was not dis- 
seminated through it. Drnsy cavities were abundant In the limestone, coated with small quartz 
crystals, and drnsy quartz Is found In loose masses abundantly over the hlll-sldes. 

About half a mile up Bull creek from this point, on the northern hlU-side, an outcrop of 
"silicate" was visited, which Is worthy of further attention. Small veins and streaks of galena 
Tunning through the country rock are reported at a number of localities in tills vicinity. 
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THE WRIGHT COUNTY SUB-DISTRICT. 

This sub-district embraces a small tract of country immediately about Mans- 
field, in townships 28 and 29 N., ranges 15 and 16 W., to the limits of Wright 
county and of the district map. Lead mining has been prosecuted in Wright 
county for nearly forty years. The early diggings were in the northern and east- 
ern portions of township 29 N., 16 W. In the SW. J of section 11 of this township, 
B. F. Shumard, in 1866, described the Frock diggings, whence about 150 pounds of 
lead ore had been taken. The galena appeared in well-formed cubes and cavities, 
in sandy, magnesian limestone, accompanied by calcite ; it was never found in 
veins, but always in bunches in the rock. 

The first period of active mining in the county seems, however, to have been 
about 1876, when a number of deposits of lead and zinc ore in the vicinity of Mans- 
field were operated for a few years. Since 
that time, work was spasmodically conducted 
up to the last two or three years, when a revi- 
val of mining has taken place, and quite large 
quantities of ore have been produced. 

The distribution of mines about Mansfield 
is shown upon the small map on this page. 
The deposits are in the upper members of the 
Lower Silurian limestone series, and consist 
of beds of massive and dense magnesian lime- 
stone, of cotton rock, and of a very arenaceous 
limestone which is almost a sandstone, all nor- 
mally in horizontal positions. Over some of 
the higher portions of the surrounding country 
Lower Carboniferous beds have been identi- 
fied. Detailed figures of production for the 
Fig. 187. Map of Mansfleld and vicinity, various years were not obtainable; but, 
through the assistance of Mr. J. Gr. Boot, we are able to add the following table : 




PEODUCTIONS OV WRIGHT COUNTY 


MINKS. 








When opened 


Years opeiated. 


Lead ore. 


Zinc ore. 




1876 

1876 


1876-77-85-86-93. 


Tons. 


Tons. 


Davis mines (Lead Hill) 


1876-77-78 

1876-77 

1877-79-86-93... 


326 
5 




McMnlUn mines 


1876 


225 


Headley mines 


1876 


425 






Totals 


330 


1,270 









We will now give a brief description of the diflerent deposits, derived from 
personal examinations and from observations made by Mr. Robertson and others: 

TheLmdHill or Davis mines.— Theae mines were examined in 1891 by Mr. Boberteon. The 
tract inolnded in the mining property covers a large part of section 25, township 28 N. , 16 W. , and 
also portions of section 80 and of the adjoining township to the east. The mines are within a mll» 
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or lees of the Fort Scott & Memphis railway and Cedar Gap station. They were first worked about 
1876, by John Davis, who hauled the ore in wagons to Marshfleld, on the St. Loais & San Fran- 
cisco railway, then the nearest railroad point, when it was shipped to St Lonis . The ore is entirely 
galena, occurring in clay and in crevices in the rock, which have an approximately E -W. direc- 
tion. The gangne is a dark gray, arenaceous limestone with geode cavities lined with quartz, but 
otherwise qnite compact. 

About 80 feet below the level of the railroad, a tnanel has been driven into the hill Thi& 
tunnel is about in the center of the E. H of the NE. ii of section 25, and extends for about 100 feet 
in a northwesterly direction. Some 16 or 20 shafts have beensankatvarioiis points on the property, 
with more or lees success, hut, at the time of inspection, mining had been almost wholly suspended, 
a few men only working on royalties. It was estimated that over 300 tons of lead had been mined. 
The Berry or Roote mine —This shaftis situated in the NB. X of the SB. )i of section 1, town- 
ship 28 N , 16 W. It was visited by the writer in December, 1893. The mine was first opened in 
3876, and was worked for a short time; it was reopened in 1885 or 1886, after which it was abandoned 
until qnite recently, when the property was purchased by Mr. Roote'. The shaft, which was 186 ft. 
deep, was filled with water at the time of inspection. According to Mr Koote, » solid vein of 
"silicate" and blende was struck at about 16 ft ftrom the eurface; the course of this vein was N. 
20° W. (mag.), the dip about 80° W. The foot-wall is said to be an arenaceous limestone, while 
the hanging wall is a drab magnesian limestone, this difference demonstratirg a faulting along the 
crevice. At the top, the vein was2 ft. thick, and increased to Zii ft. at the bottom. This was made 
up of chert breccia, cemented by a limestone matrix similar to that later described at the Headley 
mines; through the breccia the ore, consisting jirincipally of blende, is disseminated. From the 
bottom of the shaft a drift was run to a distance of 50 ft toward the west, and passed through thin, 
vertical crevices containing blende a of an inch to 3 Inches thick, parallell to the main vein; these 
were encountered across the whole length of the drift. Mr. Roote estimated that over 100 tons of 
cleaned ore had been mined here. 

North of this shaft are numerous pits and shallow shafts, following the outcrops of the same 
OTOf closely parallell veins for a distance of about three-quarters of a mile, extending through what 
is known as the Tarbutton and Gaskill mines From these diggings both "silicate" and blende 
were taken. The course of the vein or crevice, as displayed in these diggings, is seen to be quite' 
irregular; at the shaft, as stated, it was N 20° W. (Mag.) ; while a short distance beyond this, to 
the north, it is N. 86° W. ; southward, from the shaft to the diggings across the valley, which are 
thought to be on the same crevice, the course iis S. 60° E. 

The Headley mines.— These mines consist of 
a number of openings on both sides of the rail- 
way track, about a mile west of Mansfield. 
The shafts were examined by the writer in De- 
cember, 1893, and No. 1 was especially cleaned 
out for his inspection. 

Headley Shaft No. 1.— This shaft Is about 
300 ft. north of the railway track. At the time 
of visit it was 51 ft deep; about 20 ft. of this 
was through surface clay and debris; below 
this, avfin was slruck2ft. thick, with a strike 
N 30° W. (mag.), and dipping about 80° W.; 
the vein continued of this thickness to the 
bottom of the shaft, and contained blende from 
the depth of 30 ft downward. The filling of 
this crevice consisted of a gray, calcareous 
matrix throTigh which the blende was dissemi- 
nated, sometimes so thickly as to make up a 
large part 0( the vein, at other times only in 
Along the foot- wall, a clay selvage 



/Jeadley^ 



SljaJi No.l. 




Seal: l/f^-4-oop. 



Old HeadUi). 



Fig. 188 Map of the Headley shafts, 
scattered grains. Near the surface, smithsonite was found 
was seen. The length of this shaft was about 8 ft. , the depth of the ore-bearing portion of the 
vein was about 20 ft. , its thickness about 2 ft. ; from this mass some 25 tons of ore had been ob- 
tained, which would yield, perhaps, 50 or 60 per cent of blende. 
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Proceeding from this Bhaft S, 30° B. to the railway cut, the eonrse of the vein is plainly traced, 
and, in the out, the difference in character of the rook on each side of this vein shows that some 
fanlting mast have taken place. The plate opposite this page illnstrates the conditions seen in 
this cat. 

From here, to the next exposure southward, the course is S 40° E., but thence to the old 
Headley shaft it is again S. 30° W., and the total distance of this shaft from the railway cutis 
about 700 ft. This shaft was 70 ft. deep, and the vein was here seen to be about 2 ft. thick. The 
contained ore was principally blende, with some little galena; smithsonite was abundant near the 
surface. These minerals are held in the usual limestone matrix. The dip of the vein was 78° W. , 
and the strike N. 30° W". (mag.) 

Headley shaft No. 2 is 600 ft. S. 28° E. from the last, and is about 76 ft, lower down the hill. 
The shaft was 32 ft. deep, and a vein of similar character and dip was encountered. Intermediate 
between these two shafts is one other shaft, in which Mr. Boot says the vein was struck. 

The old Headley shaft, it is worth while to note, is between 100 and 200 ft. lower than the 
lioad Hill mines previously described. 

Between these Headley mines and the Berry shaft, diggings have been made at other points 
about half way between the two , but were not open at the time of visit . Among these are those on 
the McMullin farm,' where a vein is reported to have been worked in a shaft 52 ft. deep, and also in 
shallow surface pits. From these there were mined, some years ago, as much as 50 car-loads of 
"silicate" and some 10 tons of lead ore. On land adjoining this to the west, diggings have also 
been made at points located on the map. 

The Mansjield Mining Co.— On the eastern edge of the town, in the HE. X of the NB. Ji of sec- 
tion 21, a company by this name sank a shaft to a depth of 120 ft. , at the bottom of which a body 
of lead ore 5 ft. thick is reported to have been struck Opportunity was not afforded to examine 
this at the time of visit. 

In conclusion, regarding these ore deposits of Mansfield and vicinity, they undoubtedly occur in 
veins along crevices, which are, in part at least, fault flisurea. The exact amount of faulting can- 
not be stated without more detailed stratigraphic work in this region; from general considerations, 
however, we do not think the displacement has been great, and local observations bear this out: 
for instance, there is indubitable evidence of movement in the exposure of the railway cut, yet a 
few hundred feet south of this the rocks on both sides of the exposed vein seem to be the same. 
The opening of bodies of ore on crevices having a general noithwestern course, and the fact that 
these openings are conlined to a belt following th^t direction, does not in itself prove that they all 
are on the same vein; on the contrsry, the minor differences in the courses of the veins as exposed 
at the various openings argue against this. It is probable that we have hare a system of crevices 
and veins running parallel with each other along an axis of disturbance. Irrespective of these con- 
siderations, however, the questions as to the probable vertical extent of the ore deposits, and as 
to whether they will increase or decrease in richness with depth, all hang upon our solution of the 
general problems for the whole region, as to where its ores are derived from, and as to how they 
have been brought to their present positions. These questions we have attempted to answer in the 
preceding chapters, and, from the conclnsloas there given, we cannot logically say concerning 
these or other similar deposits in the state, that they may be counted upon to extend, or to continue 
of workable thickness and richness, indefinitely downward. On the contrary, though they may, 
and doubtless do, contain large quantities of ore within moderate depths, experience elsewhere 
and a careful weighing of all the facts iin the case lead us to conclude that, as great depths are 
reached, they will become impoverished. 

Beyond the immediate vicinity of Mansfield, a few other occurrences of ore are reported in 
the county. The most noteworthy of these are the Brazelton mines, of which Mr. Robertson gives 
the following description from observations in 1891 : 

Brazelton mines —These mines are situated about 7 miles northwest of Mountain Grove, on the 
Kansas City, Fort Scott & Memphis railway, in section 22, township 29 N , 13 W, Galena is the 
only ore mined, and this was found plentifully in the clay, from the surface to a depth of at times 
as much as 10 feet. Messrs. Brazelton and McEntire, of Mountain Grove, were sinking a shaft In 
the soft magnesian limestone for the purpose of prospecting the property . 

At several points between Hartville and Marshfleld are old clay diggings, said to have been 
worked by the Indians. 
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THE DADE COUNTY SUB-DISTRICT. 

This Bub-diBtrict is here .made to include a small area of about 30 square miles, 
northeast of Grfienfleld, covering townships 31 and 32 N., to the north line of the 
district map, and ranges 25 and 26 W. 

The surface rocks of this part of Dade county consist principally of the Bur- 
lington limestone and associated chert beds. Over certain areas, however, and 
especially in the vicinity of some of the lead and zinc mines, are remarkable depo- 
sits of chert'conglomerate and red, friable sandstone, both belonging to the lower 
portion of the Coal Measure series. The Burlington beds are normally in a 
horizontal position, though in places slight dips are observable. The conglomerate 
and sandstone beds appear to occupy what were once great depressions in these 
altered rocks, though they also extend up to and over the present hill-tops. 

Active lead and zinc mining in the county dates barely 20 years back, the first 
operations being in 1874. Since that time some 15,000 tons of ore have been pro- 
duced. The principal mines of the sub-district have been the Corry, Old mines, 
New mines and the Pemberton mines. Figures of the output of these various 
mines during the earlier years of their operation will be given in the following 
descriptions. The following table illustrates what has been done here during the 
past five years : 

PHODUCTIONS or DADE COUNTY MIN:ES,* 



Lead oie. 



Zinc ore. 



1889 Southwest M . Co. (Nixon; 

Shafei & Thurman (Corry) 

1890 Four companies 

1891 Allen & Hnglies (Pemberton) . 

Corry M. Co 

SontliwesteTn M Co. (Nixon) 
J. W. Thurman (MoConnel). ., 

1892 Corry M, Co 

Pemberton mines 

Sontliwestern M. Co 

189S Aider* Hughes 



Tons 
30 



87 



Valjies. 
$1,260 

1,200 



Tons. 
174 



4,200 



63 

40 

220 



Values. 
$2,088 



1,647 


17,296 


7S4 


8,079 


25 


250 


163 


1,626 


352 


3,696 



667 

400 

1,820 



• From State Mine Inspector reports, years ending June 30. 

The Corry mimes.— These mines are situated principally in the W. K of the NW. H of eection 
30, township 32 N. , 25 W . They were originally known as the mines of the Dade County Ulning and 
Smelting company, were opened in 1874 and worked for about three years after that date. Many 
shafts and pits were sunk at that time, and furnaces for the smelting of the lead ore were erected. 
During this period about 1000 tons of pig lead and 6000 tons of smithsonlte and calamine were pro- 
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■ Chert conglomerate or pudding stone, contain- 
ing no ore. 



dnced. The ontput was all hanled to Dorchester, on the 'Frisco railway, over 30 miles distant. 
Some desnltory mining was done between 1877 and 1891, and in the latter year the Corry Mining 
company was organized. 

When Tisited by the writer in December, 1893, the diggings were strung along a hill-side in a 
north to south direction for half a mile or more near Its summit ; they were located along the edge 
of an outcrop of Coal Measure sandstone and conglomerate, which covers the country immediately 
tothewest. Theorehere, consisting principally of blende and smithsonite (though some calamine 
and some cemsslte are also found) , occurred in a bxecciated mass of clay and much light-colored 
secondary chert, known as mineral rock. This ore breccia apparently follows along between the 
Lower Carboniferous limestones and the overlying Coal Measure conglomerate, just as we have seen 
it lying between the limestone and Coal Measure shale in "circle" diggings in Jasper and other 
counties. Most of the ore has been obtained from pits or shallow shafts, and one large chunk of 
galena, which weighed 25 tons, was found within three feet of the surface, according to Judge J.L. 
Shaffer, of Greenfleld. During recent years, a shaft, known as the Patton shaft, was sunk on the 
hlU-top, through the Coal Measure sandstone and conglomerate, with the hope of striking an ore 
body below It. The record of this shaft, as furnished by Judge Shaffer, is as follows : 

These mines were examined 
by C. P. Williams in 1877, about 
■^^o Sandstone. ^^^ time of their active develop- 

ment, and the following unpub- 
lished descriptions by him of 
the Corry mines are extracted 
from manuscript preserved in 
the office of the Geological Sur- 
vey. 

iCn-r, . z^i. X., J jx j^ i. "The vertical range of the 

. *'° Limestone, with blende, and traversed by verti- . , , ^ , 

CBl crevices near thetop. isad and associated zinc ores. 

seems to vary between 10 and 76 

ft. from the surface, between 

which depths the bed-rock had 

•s' Limestone, broken, with ore. been cut in the various shafts and 

diggings. In the pump shaft, it 

was found at a depth of 10 ft. 

from the surface, and the shaft 
Fia 1S9. Section of the Patton shaft. ^^^ ^^^^ ^^^^^ ^^^ tj^^^^gl, 

limestones of varying textures and colors for a total depth of 100 ft . After passing the first 15 ft. , 
galena, blende and pyrite were found in seams and thread-like veins at intervals for the whole 
depth . 

"Seyenty-flve feet east of the pump shaft, the first discovery of lead ores was made, the mineral 
being struck at a depth of 4 ft. The openings yielded 5 tons of minerals-galena and cerussite— the- 
former predominating. 

"At the King, Mathews & McDowell shaft, which had been sunk to a depth of 100 ft., the 
surface is 18 ft. higher than at the pnmp-shaft. The mineral was struck at a depth of 26 ft , and 
continued In greater or less quantity to 45 ft., when It disappeared entirely. On continuing the 
sinking of the shafts, seams of galenlte were found in the rock at a depth of 65 ft. , while at 82 ft., 
when the work was discontinued, the bottom was on a rock closely resembling in appearance that 
shown to me as having been met at about 70 ft. depth in the pump-shaft. 

"It should be mentioned that, in most of the productive openings, masses of hard 'quartzite' 
are met, varying in thickness from a few inches up to, occasionally, six feet. 

' 'Obviously the deposits In the neighborhood of Corry are oonfioed to about the same horizon 
as are the zinc ores of New and Old mines later described, and extended openings horizontally are 
to be relied upon for maintenance of ore supply, rather tban deeper mining. 

"The zinc ores produced here are sorted to calamine* and blende varieties, and are hauled to^ 
Dorchester, on the St. Louis & San Francisco railroad. The lead ores are smelted in three rever- 

* ' ' The term calamine is used here in its metallurgical rather than its mineralogical sense , and 
includes both the silicates and carbonates. ' ' 



'^ Limestone, massive, hard. 



189. Section of the Patton shaft. 



/ 


m 
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beratories of the common pattern and dimensions, belonging to the company. The operations of 
these farnaces, the characters of the galena pnt In treatment, and of the lesnlting lead, have heen 
indicated in my previons ladustrial Report for 1875-1876. 

"Many of the openings yield handsome, though small, crystals of cemsslte, of Interest to the 
mineralogist " 

Other zinc and lead mines in Dade county have produced large quantities of ores in the past. 
The principal of these were the Old mines, which were immediately southwest of the Corry mines, 
in the adjoining section; thePemberton mines, in the SE. M of the SE. M of section 36, about a mile 
south of Old mines, and a number of workings in the vicinity of section 15, township 31 N . , 28 W. , 
Including the New mines. At one of these mines in section 15, over $3000 royalty Is said to have 
been paid to date, the rate being $1 per ton. The Pemberton mines were shallow diggings In clay, 
and the yield was almost entirely "silicate." New mines and Old mines were both in operation, 
and were examined by Prof. Williams when he was in the county, and the following descriptions 
are extracted from the report above referred to : 

"The New Mines —These mines are located in the SW K of section 16, in theE.K oftheSW.X 
of section 17, and in the SE. X of section 17, township 31 N., 25 W. The section of the deposit 
struck in Howard's shaft is as follows : 

-^ " The shaft is bottomed in 

z Sandy loam, with many ftagments of sandstone and a soft limestone, with a sandy 

chert. 
S stiff red clay, with chert fragments. structure, containing much 

calclte. 

Mixed smithsonite and calamine, with some blende, "•*■ ^^^* ''*'* ''^^ ®^" 
and containing Intermixed chert and clay. tended in about 15 ft. at the 

time of my visit, and, in the 
Fig 190 . Section at ' ' New mines . " end of the drift , a face of ore 

5 ft. 8 in. thick was showing. The width of the drift was 6 ft. The diggings were worked by Mr. 
T. T. Howard, to whom I am Indebted for a specimen of bnratite found there. 

' 'At Browning shaft, on the adjoining clainD , and a few feet higher up the hill, the depth from 
the collar of the shaft to the bed-rock was 20 ft. The ore, similar in character to that found in 
Howard's shaft, was at a depth of 16X ft. Detached smaller masses of ore were lound in Ihe clay. 
"Still higher up the hill, at LongweU's Bh&tt, the ore was struck at a depth of SQft." 
"In both these shafts, the bed-rock, so called, presents the same features as that cut in 
the Howard shaft . These characters continue the same for about 10 ft farther down, when the 
rock becomes more compact and hard, and contains fewer crystals of calclte . It shows occasional 
green stains of, probably, a silicate of Iron, and a little pyrite, generally in small thread-like veins 
or seams. 

"OM mines.— These are in the SE. Kof section 25, and in the N. K of the NE. K of section 36, 
township 32 N. , 26 W. The surface at the diggings has an elevation of 156 ft. above the Sac river, 
half a mile distant to the south. 

"The work was begun here nearly three years since, and about 1000 tons of high-grade cala- 
mine and smlthsonlte ores were taken out. An elliptical opening, of about 360 ft. and 176 ft. diame- 
ters, and with a maximum depth of 35 ft., represents the ground broken to recover the amount 
named. The locality is now particularly interesting from the series of experiments being made 
with a view to reworking this spent ground by means of the hydraulic system of mining . 

"This work had been In operation for about two and a half months, and was, as mentioned, 
largely experimental. It appeared to be very effective. Insofar as amount was concerned, for in 
that time nearly lOOO tons of good zinc ore had been recovered from the already worked ground. 
With regard to the cost of such work under the then existing circumstances, I am unable to, form 
any correctestlmate, for want of sufflcient data. 

"A vertical section of the rocks exposed from the Sac river to the surface of the workings is 
as follows : 
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Ola woTMngs on irregular segregations of carbonate and silicate zinc ores, 
mixed with clay, cliert and limestone, In cavities in a highly cherty lime- 
stone, much softened by chemical action. 



—I 3Z Slope, underlain with limestone, npper part of which is soft and with arena- 
ceons texture, passing to heavy-bedded limestone with but little chert. 



Limestone, tMn-bedded, color inclining to blue. 
Limestone, heavier bedded than 3, but of same color. 



Limestone, hard, compact and heavy-bedded, and of blue color; 
lower part covered with talus ftom 3 and 4, 



-fo> Slope, bottom land to surface of Sao river. 



Fig . 191 . Section at ' ' Old mines . ' ' 

"It is highly probable that the vertical range of the zinc ores at this locality, and at the New 
mines, is confined to the height above the upper part of No. 2 of the preceding section, and that it 
is varied more by the horizon of the surface than by any change in the dip of the underlying rocks, 
which are inclined to the southwest at a very gentle slope. If this be correct then the hopes of 
reaching a second run of mineral by deeper mines are not well founded. " 

In addition to these descriptions. Prof. Williams notes that zinc and lead ores are found in 
the following localities, though little work had been done at the time : 

Township 32 N. , 26 W. , in sections 1, 12, 14, 23, 24, 25, 36 and 36. 

Township 32 N., 25 W. , In sections 7, 19, 31. 

Township 81 N. , 26 W. , in sections 8, 9, 16, 17, 20, 21, 26, 26, 29, 30, 31 and 32. 

Township 30 N. , 25 W., in section 13. 

Township 31 N., 27 W ., in section 12. 
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OUTLYING DEPOSITS IN THE SOUTHWESTERN DISTRICT. 

Oacside of the deposits of the eub-dlstricts thus far described, and partly 
beyond what we have taken as the limits of the Southwestern district, a few occur- 
rences of lead or zinc ores yet remain to be noted . They are scattered over Stone, 
Taney, Ozark, Douglas, Texas and Howell counties, and occur almost entirely in 
the Lower Silurian magneeian limestones. The following notes were prepared in 
large part by Mr. Kobertson : 

STOIO: COHNTT. 

This county is one of the few in Missouri that has no railioad facilities. The main line of the 
St. Lonls & San Francisco railway runs JQSt through the northwestern corner, while the Arhansas 
branch runs south some twenty miles west of the county. The surface of the county is extremely 
Tusrged in places, discouraging attempts at teaming and road- building, but in the valleys lie 'some 
very fertile farms . 

Very little prospecting for either lead or zinc has been done in this county. Some small quan- 
lltles of lead have been mined duiing severaljears past in the northwestern corner, and some pros- 
pecting has been done in the southwestern corner, as referred to on p. 622. 

TAfTEY COUNTT. 

King Solomon's mines.— Southwest of KerbyvUle, about seven miles, In the NW. U of the 
NW H of section 26, township 22N. , 21W , Messrs. Dayton, Anderson and others have prospected 
somewhat extensively for zinc. By means of a shaft 40 ft. deep, they have opened up a distinct 
crevice, which runs N. 50° W., and is traceable for 100 yards on the surface. The ore Is largely 
calamlneor silicate, of a fair quality, accompanied by blende of a light ruby color, disseminated in 
fine grains and crystals in the limestone breccia, which fills the crevice. The crevice was seen to 
be about 1 ft. wide at the surface, but Is said to expand to i ft. lower down, though it opens and 
closes at intervals. The country rock is a very siliceous, compact magnesian limestone, sometimes 
carrying fossils. 

In the SW. HoftheSW. % of section IS , township 24N. , 22W., Dr. R. E . Montgomery has pros- 
pected for lead. Some ore has been found, but not sufficient as yet to permit of shipments being 
made. There was no work going on at time of Inspection. 

Mout Protem, In the southeastern corner of the county, speolment of lead and zinc ore are 
reported to have been found In nearly every forty-acre tract, but prospecting has been done at only 
a few localities. About five miles east of the town, In the S. J^ of section 7, township 21N., 16W., 
which Is strictly speaking in Ozark county , Mr S . L feolt sank two shafts to depths of about 30 ft. , 
and obtained about 20 lbs. of lead ore, several tons of "iron ore" and about half a ton of zinc ore. 
The shafts were sunk on a nearly vertical opening, in which all of the ore was found. On adjacent 
land, other prospect shafts have been sunk and a little lead and zinc ore obtained. 

About five miles northwest of Protem, at what is known as the Caldwell prospect, lead ore has 
been dug, and Is described as occurring in pockets or vugs In the limestone without any clay asso- 
ciated with It . 

OZABE COUNTT. 

No mining for zinc or lead ores has been prosecuted in Ozark county, though both lead and 
zinc ores are known to occur at several localities. As early as 1856, Shumard noted the occurrence 
of galena In the county, In section 3 of township 21 N ,12W., In section 33 of township 22 N ,12 W., 
and In section 17 of township 26 IST. , 13 W. At the localities It was found In the "Second' ' mag- 
nesian limestone, associated with calolte and sometimes with barlte [33, p . 195] . In the northwest- 
ern portion, he also noted the occurrence of zinc ore. 

In the southwestern corner, the Holt diggings, described under Taney county, properly belong 
to Ozark county. 
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TEXAS COTJNTY (W. & K ) 

Very little lead or zinc mining has been done in this county, and the known ooonrrenoes of 
these ores are few, and are principally in the sonthwestern corner. They wereTlsited by Mr. 
Eobert80ninl891. 

The Cabool Mining Company (R. & W.)— This company conducted the only noteworthy recent 
■developments. The shafts are located in the SW. K of section 1, township 29 N. 12 W. , and are 
sunk through impure yellow limestone, blue clay and shale of probable Klnderhook age, these 
rocks occupying a limited patch of elevated country. The deepest shaft is about 90 feet. The 
ore consists of a good quality of "silicate," cementing together rounded fragments of limestone. 
More or less decomposed blende was noticed and, at a greater depth, it is possible that more may 
be found. These developments were made in 1889, according to Information given by Mr. J. L. 
<Jold8berry of Cabool, and in the summer of that year about 390 lbs. of lead ore from shallow dig- 
gings and m tons of zinc ore were taken out; the zinc ore from one shaft, between the depths of 30 
and 40 feet. 

In section 16 of township 25 N., 11 W., Mr. Goldsberry further informs us that prospecting 
was done during a number of years preceding 1889, and that considerable lead was obtained from 
shallow diggings. 

In township 30 N. , 10 W,, lead is also reported to have been found at a number of places and 
some prospecting y ielde 1 considerable quantities of ore . 

In past years some mining was also done about ten miles southwest of Cabool, near the 
extreme southwestern corner of the county and the occurrences are described by Mr. Gage in the 
report of 1873 and 1874, ftom which the following notes are extracted. 

Brunei Diggings —These are situated in section 22, township 28 N. , 12 W. Galena was found 
in an open cave 5 ft. high and 4 ft. wide, but which contracted and enlarged. The roof, sides and 
floor of this cave were covered by red clay, from a knife blade's thickness to several feet, continu 
ally deposited by dripping water. The cave was sinuous, and numerous smaller caves branched off 
at every angle. The country rock was considered the Third magnesian limestone. Several shafts 
were sunk in this rock, but no galena was found. Large crystals of galena are fastened to rock 
surfaces in the cave, and also occasional patches of soft hematite, together with stalactites and 
stalagmites of lime. At several other points in the neighborhood galena was found at shallow 
depths in clay. 

The Lead Hill Diggings —These were located just south of the last, in section 27. A. shaft, 12 
ft. deep, was sunk through red clay and 4 ft. of magnesian limestone. This rock contains galena, 
sparsely disseminated through it, not over one per cent; at one point a narrow seam was traced for 
20:ft. 

HOWELL COUNTY (E ) 

But little prospecting has been done in this county. The iron Interests overshaddow the pos- 
sible profits of lead and zinc, and, moreover, the larger portion of the citizens of this county are 
interested in flruit-growing and farming, and but little attention is given work outside of their par- 
ticular business. 

Lead and zinc occur here however. Specimens of very good silicate have been found within 
the corporate limits of the town of West Plains. 

T. T. Imscomb ^ Company, of Carthage, Mo , have prospected to some extent in section 21, 
township 23 N, , 10 W , about IB miles southwest of West Plains, and immediately south of Dixon 
Springs. The country rocks are the Lower Silurian magnesian limestones. The ore is calamine, of 
a very good quality, cementing the fragments of limestone rock and lying In large masses in the 
surface clay, from a depth of 6 inches to 2 feet or more down to the solid rook, in which one shaft 
had been sunk about 10 feet in depth, without encountering any ore. The calamine was the prin- 
cipal mineral, though some little partially altered) blende was noticed. Specimens of malachite 
accompanied the silicate, but very minute in size. 

On Dry creek, In the SW. X of section 23, township 25 N. , 10 W. , on land of H. Turner, some 
lead has been found, but no prospecting has been done there yet. A small crevice was noticed and 
could be traced for several feet, running N. S0° E. It was filled with galena. 

On Capt. Wilson's farm, in the NE, X of section 8, township 24 N. , 9 W. , some lead and zinc 
■ores have been found, but no prospecting had been done at the time of visit. 



CHAPTER XV. 

THE MINES OF THE SOUTHEASTERN DISTKIOT. 

THE ST. FKANCOIS AST) MADISOX COTJNTT SnB-DISTEICT.— THK WASHINGTON COUNTT SDB-DISTBICT. — 
THB PHANKLIN COUNTY SDB-DISTBICT. 

This district, as shown on the map, is made to include Perry, Ste. Genevieve, 
St. Francois, Washington, Franklin and Jefierson counties, the northern portions 
of Cape Girardeau, Bollinger, Madison, Iron and Reynolds counties and the eastern 
portion of Crawford county. The area thus defined includes all of the noteworthy 
deposits of lead and zinc ores in southeastern Missouri. Occurrences of ore exist 
beyond its limits, and some little prospecting has been done at a few localities ; but 
the developments were small, and the amounts of ore obtained were insignificant 
and hardly deserve special consideration. 

As with the southwestern, we have separated this district into sub- districts, 
both for convenience of description as well as because of certain differences in the 
deposits. Similarly, also, within these sub-districts, we recognize certain groups 
of mines, or camps, which are convenient units for description. The sub-districts 
recognized are as follows : 

1. The St. Francois and Madison county sub-district. 

2. The Washington county sub-district. 

3. Franklin county sub-district. 

Beyond the limits of these sub-districts are a few outlying ore bodies in Ste. 
Genevieve, Perry and Bollinger counties, which will also receive notice. 

The Southwestern district is. distinctively one of large mines where work is 
•consolidated under one management. This is especially the case in St. Francois 
and Madison counties, where three or four mining companies have produced proba- 
bly nine-tenths of the ore. The mines of these companies are, hence, by far 
the most important, and will receive extended notice. 
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THE ST. FRANCOIS AND MADISON COUNTY SUB-DISTRICT. 

This sub-district includes, in addition to the mines of St. Francois and Madi- 
son counties, also those of western Ste. Genevieve county; it extends from the 
Bonne Terre mines on the north to Mine La Motte on the south, and eastward so as 
to include the Avon mines of Ste. Genevieve county. Disregarding the last group 
of somewhat outlying mines, the sub-district covers a territory extending about 5- 
miles each side of the Mississippi River & Bonne Terre railway, including thus 
the mines of Doe Run and Flat river ; this is the area of the great bodies of dis- 
seminatei lead orep, the mines of which have produced three-fourths of the output 
of the whole Southeastern district. 

The history and statistics of these mines are so fully considered in precedlng^ 
chapters and in what follows, that further reference to these subjects is unnecessary 
here. We proceed, therefore, at once to a description of the deposits as exhibited 
at the principal mines. These descriptions are based primarily upon our own ob- 
servations, but we have also endeavored to make use of the results of our prede- 
cessors, who had opportunities for examination which do not exist now, and whose 
results are valuable supplements to the products of our more recent work. 

In the sub-district we recognize five groups of mines or camps, as follows : 1). 
Mine La Motte mines; 2) the Bonne Terre mines; 8) the Doe Run mines; 4) the 
Flat river mines ; 6) the Avon mines. 



MINE La MOTTE. 

The Mine LaMotte estate is a tract of nearly 40 square miles, situated about 
23 miles from the Mississippi river in a southwesterly direction, and lying about 
two-thirds in Madison county and one-third in St. Francois county. The de- 
veloped lead deposits occur over a tract of not more than 4 square miles in the 
southern-central portion of the estate, and are entirely in Madison county. These 
facts, as well as the topography of the greater portion of the estate, are shown on 
the map opposite the next page. 

Topographically, the estate lies on the northwestern edge of the St. Francois 
mountains; it is traversed by the upper waters of the St. Francois river and its 
tributaries. The country is hilly, but not rugged ; the hills generally have rounded 
profiles and gentle slopes, and, only along the larger streams, are bluffs of con- 
siderable height developed. The local difiierences in elevation are generally about. 
200 feet ; the extremes of altitude are 720 and 1200 feet A.T. Much of the southern 
portion of the estate is arable land, and is under cultivation ; that of the northern 
portion is largely wooded, and the country is somewhat rugged . 
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HISTORY AXD STATISTICS, 

So mnch has been aaid in chapter VII relating to the past of this hie- 
tOTlc old mine, that it seems superflaous to add more on the STihjeot here. 
We win, however. Include the following hrlef notes, relating to the history 
of ownerships, which were collected by Mr. Robertson from personal in- 
ctniry, and from information glveo him by Mr. T. E. Allen, an old resident 
of the place, and onoe foreman of the mine. iij 

Before the discovery of these deposits by the French, about 1720, they 9 
were known and worked by the Chicasaw Indians, from whom the early 5 
explorers first learned of their existence. From 1738 to 1744 the deposits ^ 
were considered public property. In the latter year, Francois Valle received O 
a grant of 2000 arpents (166S acres, covering the part then worked) from the S 
Spanish government, andeighteen years later he obtained some 28,000 arpents I 
(23,333 acres) more, as a recompense for the killing of his son by the Indians, g. 
After the death of Valle the land passed to his sons Francois Valle and Jean g 
Baptiste Valle and Joseph Pratt. The title to the land, which includes all g: 
of the present La Motte estate, was confirmed by Congress In 1827. In 1828 o 
the owners of the land sold it to C. C. Valle, L. F. Linn and Everett B, n 
Pratt. Twoyears later these gentlemen sold a portion of the property to - 
Thos. Fleming & Son, and leased the remainder in lots of 40 feet square for * 
a period of ten years. The Valles and Flemings sold the estate in 1868 to S 
Scott and Lockwood, and shortly afterward a stock company was formed, "' 
and Rowland G. Hazard became a stockholder. About two years later Mr. » 
■ Hazard bought the property in at a sheriff's sale, and, in 1875, turned it over a 
to his son Rowland Hazard, who Is the present owner. The estate comprises S 
23,954 acres. S 

Until 1878 mining was carried on in a very crude way, the developments S- 
consisting mainly of pits or shallow shafts sunk after the lead in the surface - 
clay, or to strike the ore in the upper beds of the limestone. In that year, 5' 
however, more systematic work was begun, namely, the sinking of shafts w 
to the bottom of the ore (^eposlts, and the regular exploiting of the ore, fol- & 
lowed by a more careful process of concentrating and smelting. — 

Almost from the first years of its discovery, the mine has been a pro- S 
ducer of lead, but to determine the productions of the 18th century, we ^ 
have confessedly very few facts to go on. We know that work was in pro- W 
gress about the year 1723. Between the years 1738 and 1740, it is reported to 
have furnished almost all of the lead then exported, and it had apparently 
been worked quite constantly up to that time . Between 1740 and 1762, min- 
ing is recorded to have been only feebly prosecuted; while, in the year 
1762, the mine was almost entirely abandoned, with the discovery of Mine a 
Burton, and work was not resumed until about 1790. In 1802, the production 
was at the rate of 100 tons per year; but it was Ihen claimed as private pro- 
perty, and Austin states that the output was much less than that of the past, 
mating the production of the mine in his detailed report for the company [1^7], has allowed lOO 
tons of lead as an average annual output during the 18th century. All available facts considered, 
we think this a reasonable allowance and have adopted it. 

For the years 1800 to 1819, we have Austin's statement in 1804, that the mine produced at the 
rate of 100 tons of lead per year between 1801 and 1804; for the 3 years 1817 to 1819, Schoolcraft 
allows an average of 400 tons of lead per year. Mills has taken the mean of these, 250 tons, as an 
average for this period, and we again follow him in accepting this figure. 

For the years 1820 to 1829, there fs a reference in the Public Lands' report of 1823, that during 
the preceding 3 years. Mine La Motte had produced about 500 tons of lead, or 167 tons per year. For 
the years 1820 to 1834, Mills allows 4B8 tons per annum. Later figures, given by Hodge [107], show an 
Increase to about BOO tons in 1834. Therefore we have considered an allowance of 300 tons per annum 
for these 10 years as probably closer to the actual output. 



m 



Mr. 



Mills, in esti- 
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Between tlie years 1830 and 1849, Hodge notes that, according to the certificate of the company, 
the production of the mine for the years 1834 to 1837 averaged 518 tons of lead per year . According 
to the same authority, the mine was actively worked in 1842. In 1838 the use of the carbonate very 
much iDcreased the production. Mills allows for the 13 years from 1838 to 1860, 10,275 tons of lead, 
which is equivalent to 790 tons per annnm. We have accepted this rate for the years 1838 to 1849, 
while, for the preceding 8 years, we have taken 600 tons per annnm as an annual allowance. 

During the years 1860 to 1859 little work was done, hecause of litigation. In 1852, Whitney 
states that not over 20 men were employed, and the production was not more than 50 to 100 tons. 
For the years 1851 to 1861, Mills allows a total production of only 700 tons of lead, equivalent to 68 
tons per year. We have accepted this rate for the 10 years of our period. 

For the years 1860 to 1669, there are the following figures, extracted from Mills' report: 



1861 to '63 (3 years) 
1864 to '67 (4 years) 
1868 to '69 (2 years) 

Total 

For 1860 we allow.. 

Total 



9,500 



Tons lead. 




2,730 


Mills & Allen. 


3,276 


Mills & AUen. 


3,006 


Gage 


9,012 




448 





During the period 1870 to 1879, Mr. Mills furnishes figures as follows : 



1870 Iron Mt. E'y shows . 

1871 Oflce books show. . . 

1872 



1873 
1874 
1875 
1876 



Total 



Tons lead, 
2,564 

1,801 

1,411 

1,481 

1,232 

2,324 

2,914 



13,677 



In addition, we have the returns of the Tenth Census for the year 1880, which give a produc- 
tion of 3681 tons of ore from Madison county, equivalent to about 2500 tons of lead. Further, Mr. 
J. D. Sanders, superintendent of the Mine La Motte, Informs us that the total production for 1877 
to 1890 inclusive (14 years) , was 35,691 tons of lead, equivalent to 2544 tons per year. We, hence, 
allow for the three years, 1877 to 1879, 6323 tons, which, added to Mills' total, gives 20,000 tons for 
the decade. 

Our allowance for the 14 years of 1880 to 1893 is based upon the following data: 



1880... 
1884a . 
1885... 
1886a . 
1887« . . 
1888a . 



Tenth Census gives 3581 tons of ore 

Estimate State Mine Inspector (Bep . 1887) 
W. B. Cogswell to State Mine Inspector . . 

State Mine Inspector (Eep. 1887) 

State Mine Inepector " 

State Mine Inspector 



Tons lead. 




2,600 


(about) 


8,800 




8,047 




8,800 




4,480 




8,000 


(about) 



a For the year ending November 5. 
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1889 6.. 


1890 b. . 


1891 c. 


1892 c'. . 


1893 c. 



State Mine Inspector 
State Mine Inspector 
From J. D. Sanders., 
From J . D Sanders . 
From J. D. Sanders. 




6 For the year ending Juno SO. 

c For the year ending December 31 . 

From the total production furnished by the company, we conclude that the figures given by 
the State Mine Inspector for the years 1884 and 1888 are probably inaccurate . Since that time , how- 
ever, th-y have been quite carefully collected. In determining the total production, we therefore 
use the company's figure of 29,268 tons (36,591—8323=29,263) for the 11 years of 1880 to 1890, and the 
company's figure of 8851 tons for the years 1891, 1892 and 1893. 

The total amount of lead obtained from the Mine La Motte ores from the beginning of opera- 
tions to the end of the year 1893 is, hence, as follows : 



1720 to 1790, production of lead 
180Otol849, " 
1850 to 1893, " " 
Total 



8,000 tons. 
21,485 " 
68,219 " 



97,704 



The sales of this lead at prices prevailing during the various periods must have yielded very 
nearly ten millions of dollars . 



QIINEBAI. GBOLOGY. 

The geological foroaatlons within the limits of the estate consists of A.Tcheaa granites and 
porphyries, traversed at three or four localities by pre-Silurian dikes of diabase, and of Lower 
Silurian magnesian limestones, sandstones and cherts. 

Archean.— The Archean granites are of the common " 'red" variety, consisting essentially o f 
ordinary quartz grains and of light-red feldspu, with black mtoa more abundant as the principal 
accessory than is generally ihe case In the rocks of the surrounding country. In texture, it is some- 
times coarsely granular, but is usually fine-grained, approaehlng the porphyritlc. The porphyries 
are of reddish brown colors, essentially of the same composition as the granites (i. c consisting of 
quartz and feldspar), but without the mica as an accessory; they are normally of a dense, porphy- 
ritlc texture, but in places are more coarsely grained and grade into the granites. The dikes are of 
what Mr Haworth terms diabase porphyrite. These rocks, as shown on the map opposite p. 647, 
are confined to the southern portion of the estate, where they exist as tongues and outliers of the 
large Archean area to the southwest. 

I/Ower Sllnrian.— The Lower Silurian rocks consist of a basal sandstone, which we call the 
La Motte sandstone, and of an overlying series of magnesian limestones. These rocks, in the 
southern portion of the estate, occupy the estuary-like spaces between and around the promontories 
and knobs of Archean rooks, and they cover the northern portion exclusively. 

The basal sandstone is the same as that already described as generally underlying the St . 
Francois limestones. It is exposed at a large number of localities, but especially in proximity 
to the Archean rocks, between which and the limestone it spreads in a sheet of varying thickness. 
It is generally soft and friable, sometimes white, but often yellow or brown, especially where ex- 
posed at the surface; it frequently exhibits false bedding. The approximate limits, as exposed 
over the tract, are shown on the map, but the difficulty of drawing a sharp line where there is really 
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gfiSii 



aSi- 



m^ 



j^ Surface clay . 

X. Limestone, white, sandy. 

'° Sandstone, black, yellow and white. 

•'^ Sandstone, white, 
^f Sandstone, yellow. 



///Sandstone, white and yellow beds. 



S.I Sandstone, pink. 
t 
1 Sandstone, almost led. 



•Fia. laS. Record Drill-hole No. 211, MlneLaltf. Co. 



a gradation, as explained farther on, prevents 
tills being more than approximate. The fnll 
thickness is not known, but, at one point, a 
drill-hole was sunk 258 ft . in it without reach- 
ing the bottom. The accompanying record is 
of this hole, which is located on the map . Ko 
lead ore is found in this sandstone. 

The magnesian limestones 'holon^ to the St. 
Francois formation, and are also of the nature 
of those prevailing throughout the district: 
i. e., they are crystalline, granular, occur in 
thin and massive beds, contain more or less 
shale, especially in the lower part, and are 
often arenaceous near the base. They are 
found principally in the northern portion of 
the estate. The total thickness represented 
here Is probably not far from 600 ft. Mr. 
Mills, who had excellent opportunities for 
detailed examination, and who is a close ob- 
server, found reason, for the purposes of his 
report to the company, to divide the series 
into three groups, as follows, from the top 
downward : 



Chert group, some 270 ft. thick. 

Massive magnesian limestone group, estimated 135 ft. thick. 

Lead-bearing group, 76 ft. thick. 

To the chert group he assigned the beds from which the residuary chert, so abundant over the 
"Flint hills" of the northern part of the tract, was presumably derived; few exposures were 
observed, and these were thinly bedded, siliceous, yellow limestones, none actually containing the 
chert. The Massive magnesian limestone group he recognizes as consisting of massive beds, com- 
pact and uniform, light gray near the top and darker and sometimes sandy near the bottom; neither 
of these groups contain lead ores, except perhaps in scattered masses. 

The Lead-hearing group is principally magnesian limestone, which he divides again Into two sub- 
groups. The upper of these, 22 ft. thick, as exposed about the mine, is more or less argillaceous 
and dark-colored throughout, and contains layers of blue to black slate, the well-known lingulella 
beds. At the bottom of this sub-group he places the so-called "Jack" ore-bed, in what is now 
called the "Black rock" by the miners. The lower sub-group, 64 ft. thick, is of agray color, 
more arenaceous, containing white grains of quartz, and varies from a limestone to a qnartzite; it 
is also sometimes green, with a chloritic mineral. The "Bluff" ore-bed is placed about 25 ft. from 
the bottom of this sub-group, in the "White rock" of the miner. 

These characteristics prevail In the vicinity of the mines, and, probably to a great extent, east 
of them to Village creek. West and north of the diggings, Mr. Mills considers that the limestone 
is largely replaced by sand, so that we have a barren sandstone belonging to the Lead-bearing 
group, in place of the limestone elsewhere. Mr. Mills distinguishes this sharply, howtver, from 
the basal or lower sandstone, and separates the two on his map. The lithological differences 
between them, he states, consist in the presence of grains or even of fragments of feldspar and of 
chlorite, and of the absence of false bedding in the sandstone of the Lead- bearing group. To us it 
seems that we have here only another instance of lateral changn from sandstone into limestone 
which we have described as common elsewhere in the district, and we see no good reason tor sep- 
arating this sandstone from the basal sandstone. Fragments and decayed remnants of Archean 
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rocks are common elsowheie In the latter rock, and their presence, as well as false bedding, is 
dependent more npon location with reference to Archean outcrops (as is shown on the map) by the 
■distribution of the sandstone and to the conrse of currents, than npon stratigraphic position, Onr 

'i Clay. 

Limestone, yellow. 



•m 



S 



E 



K£ 



Ig 




iSt ft. 



loL Limestone, gray. 



Limestone, black. 



Slate and sand, dark. 
Limestone, gray. 
Sandstone, white. 




^ Clay. 

^ Limestone, yellow. 

'S' Limestone, white. 

'3 Limestone, gray. 



F-~ "^^ Limestone, black, with a little 
galena. 



36 Limestone, white, with galena. 
^ Sandstone. 



FiQ. 196 Becord of drill-hole No^ 136, south- 
east of shaft No. 6 
Initial point . 



EBS 



CI 



ij-(t Limestone, gray, pink, white 
and black alternating. 






mm 



rrr 



^ 



ltd 



EI 



5 



2i 



a 



TsUt 



Ft. 

12 Clay. 
6 Limestone, yellow. 



Limestone, yellow, gray, 
black and white alternat- 
ing. 



43 Limestone, black. 



45 Limestone, white. 



11 Limestone, sandy, white. 
1 Sandstone. 



Fis. 196. Eecord of drill-hole No. 615. south- 
east of No. 136. 



SM 



S 



Fie. 191. Eecord of driU-hole No. 93, on Big 
Eock creek. N. 13,160 ft., E. 6445 ft. of Initial 
point. 






:^^, 



ir 



J= 



Clay. 

Limestone, yellow. 



7/ Limestone, black, 



Limestone, gray. 

•^ Limestone, white. 
^'"- Porphyry or granite. 



//•/■k-,!i!n. 

Fia. 197. Becord of drill-hole No. 577, northeast 
of Eattlesnake diggings. N. 3745 ft., B. 10,- 
075 ft. of Initial point. 



Clay. 
/v- Limestdne, lower part slaty. 




'^'^ Limestone, black. 

S Limestone, gray and while. 

SI Limestone, black, with galena. 
Limestone, gray and black. 

^'•^ Limestone, white, with^galena. 
Sandstone. 



U.ift. 

8. 2016 ft., E. 7170 ft. of FiG. 198. Eecord of drill-hole No. 530, close to 

No. 136. S. 2505 ft., E. 7,195 ft. of Initial point. 



own observations on the ground, though avowedly less extended and less thorough than Mr. Mills' , 
revealed no stratigraphic break between the two sandstones of areas which he separates from each 
other, and we were unable to discover his stiuctuial reasons for such separation. That certain 
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BandBtone BtTata here belong to the Bame horizon, oi were depoBited oontemporaneoiiBly with cer- 
tain heds of limestone, is nndonbtedly a fact, bnt, In such details of stratigraphy, we deem it im- 
practicable to draw even approximately correct division lines on any other than lithological dlffer- 
enccB . 

Sections.— The seotiona of the lower portion of the magnesian limestone series, as exhibited at 
various points over the tract, are displayed in the records of drill-holes on p. 651, whose locations 
are shown on the map : 

Flexures and Faults.— The attitude of these Sllnrlan rocks is essentially horizontal, 
though gentle dips of a few degrees are detectable almost everywhere. Adjacent to the Archean 
rocks, the rocks dip away from them, following the original slope of the floor. Mr. IVIillB recog- 
nized certain axes of gentle flexures, the principal system running NW.-SW. , the other approxi- 
mately KIS.-SW. The general result of these he describes as one great anticline, the axis of which 
is NW.-SE., and which plunges to the SE. From the fact that the axes of the minor flexures, as 

located on his map, are across and along the 
rt - / ::::;:£j; Archean outcrops, we are of the opinion that the 

'v-'5~S5/"i^' dips consequent upon a sloping floor have, in part 
at least, been taken as evidence of flexing; the 
distribution of the Archean rocks is such that 
the combined effect may have given rise to a 
belief in the presence of a great anticline travers- 
ing the tract from NW. to SB. 

The presence of faults with a NW.-SE. trend 
is plainly recognizable both in the mines (where 
they win be described later) and elsewhere . Mr. 
Mills locates three, traversing the northern part 
of the estate, between one and two miles NE. of 
the mine. One of these, which he calls the 
' ' Great' ' fault, has been proved by drill-holes 90^ 
93 and 96, located on the map, to have a throw of 
at least 300 ft. , the uplift being on the south. 
Fio. 199. Fault on Big Eock creek. The adjoining cut, from a sketch on the ground, 

well illustrates the conditions here. The record of driU-hole No. 93 is given on p. 651, the other 
two are similar. Mills describes the faults as passing into syncllnes toward the southeast, but 
continuing as faults toward the northwest. Drilling in the summer of 1894, in the extension 
of this great fault, gave somewhat peculiar results . Holes Nos. 696, 694 and 723 were put down, 
northeast of the Rattlesnake diggings, as located on the map. The first reached hard "red 
porphyry" at a depth of 75 ft. No. 694 passed through the following materials, according to the 

superintendent, Mr. J . D. Sanders, who kindly supplied the information: 

Feet. 

1. Clay 10 

2. Limestone, yellowish at top, then black, gray and white In irregular 

layers of varying thickness 458 

3. Eeddish-gray rock, consisting of fragments of feldspar imbedded in 

a siliceoas limestone 9 

Total 477 

In drill-hole No. 723 were encountered: 

Feet. 

1. Clay , 27 

2. Limestone, yellowish, sandy 69 

3. ' ' black, gray and white, like 2 of No. 694, black predomi- 
nating 685 

4. Sandy rock, some lime at top, but getting more sandy, with quite 

pure, very hard sand at bottom , 23 

Total 794 
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The drop of the ' "porphyry" between holes 698 and 694 is so sudden and great (amonnting to 
at least over 400 ft. , within a distance of only abont 300 feet) that It Is probably due, in part at 
least, to faulting. It is possible, however, that a steep slope of the Arohean floor, snoh as are 
recognized elsewhere, augments the apparent throw considerably. 

THE OKE DEPOSITS. 

The great bulk of the lead ore consists of galena disseminated through limestone, some- 
times so densely and abundantly as to constitute the major portion of the rock, elsewhere 
only in scattered grains; some ore is, however, also found in vertical crevices (of which the 
"Golden" vein was one), and also in cavities enlarged by solution. Before 1865, a good deal of 
ore was taken from such openings, but the disseminated ore was long before then the principal 
source of supply, and Featherstonhaugh describes it as being quarried out In 1836. Galena is also 
disseminated through sandstone in places, into which the limestone frequently grades, though It is 
less abundant In the sandy portions . During the earlier surface work, a good deal of cerusslte was 
obtaineri . The disseminated ore is recognized as occurring principally at two horizons, but In these 
the ore varies in quantity, being most abundant In rocks of open, porous texture, and also in por- 
tions that are traversed by faults and crevices. The limestone of the upper horizon is known as the 
"Black" rock, of the lower as the "White" rock; the ore is more persistent In the White rock, 
and toward the east the Black rook becomes gray. These rocks differ merely in color from con- 
tained Iron or other impurities, and are, hence, not always separable. As developed by recent 
drill-holes, they are found to have an aggregate thickness of from 70 to 144 ft , sometimes separated 
by about 6 ft. of gray limestone. They correspond to Mills' upper and lower sub-groups. They 
dip slightly to the east, away from the Archean area, cropping out near the western limits ol the 
limestone, as shown on the map. Along these outcrops the early shallow diggings were distri- 
buted. 

In the Black rock, near its base, is the upper ore bed, which Mills termed the "Jack" bed. 
The thickness he found to be normally 7 ft , but sometimes as much as 11 ft. , and above this, for 6 
or 7 ft. more, galena is found in Alms along joint-planes and crevices, and also in bunches . The 
available galena from the bed as developed up to the time of Mills' report was equivalent to a solid 
layer averaging 2.65 inches in thickness. Associated with this bed, most of the copper andiron 
pyrites carrying nickel and cobalt, were found, which, intermixed with the galena, occupied large, 
flat, lens-shaped portions of the ore body. 

The White rock carried what Mills terms the ' ' BlufC' ' ore bed . He defined It as occupying a 
position 16 to 30 feet above the base, but later developments show it often near the top of the White 
rock, so that the two ore beds are sometimes in contact. The thickness is generally about 7 ft, but 
ranges from 5 to 11 feet. About 40 per cent of the entire area of the bed had been profitably worked 
up to the time of Mills' report, and the average thickness of the workable portions he estimated to 
be 1 .4 inches. Some oOlitlc silica was recognized by Mills in this rook, and the writer has observed 
that it is often very sandy: it also contained some chlorite and calclte; comparatively little copper 
or iron pyrite are found in it, excepting at two or tliree localities . 

The principal mineral associates are calcite, iron and copper pyrites, and the rare cobalt- 
nickel sulphides; galena, calcite, dolomite and pyrite crystals are found lining small cavities, and 
also along crevices; calcite Is also found in large crystalline masses imbedded In the limestone. 

The galena occurs normally disseminated through the solid rock in crystalline grains or small 
masses. The distribution is sometimes uniform throughout the face of rock exposed; elsewhere 
the mineral is abundant about certain centers; and, again, the grains of galena are frequently 
strung out along the stratification, sometimes so close together as to form sheets, which vary in 
thickness from one- tenth toseveral inches. These conditions are well illustrated in fig. 200. The 
limestone at the contact is entirely unaltered, and the galena is bright and unchanged on fresh frac- 
ture. Where the limestone is sandy, grains of rounded quartz are found Imbedded in the galena, 
showing that, though the limestone has been removed, the quartz has remained. We have In these 
ores, undoubtedly, a case of metasomatlc replacement. 



654 



LEAD AND ZINC DEPOSITS OF MISSOURI. 




Fie. 200. DiBsemlnated galena in magneelan limeBtone. 
Sketched from hand specimensfrom southeastern Missouri^ by S. J. Hitt. 



Descriptions of Mines.— The distrlbntlon of mining in tlie past and present Is dearly shown 
on the map of the property. The diggings and shafts are there seen to be confined to a limited tract 
of only a few square miles. It is to be noted that they are in that portion of the limestone which 
lies nearest the Archean area to the west, and that they are also densest immediately about the 
ontlying granite ontcrops or knobs. The mines were examined in some detail by the writer in the 
snmmer of 1892, and the following descriptions illnstrate the condition of mining and the nnder- 
groTind phenomena as then observed. 

Shafts 1 and ^.— These shafts operate the western- 
most of the large nndergronnd mines recently deyel- 
oped i their locations are shown on the map opposite 
-jt ~[^ page 647 ; fl:om these shafts the workings extend about 

^-^-^ '-'^^ 600 it. north and 400 ft sontheast. The section at shaft 

Xo. 1 is as shown in adjoining flgnre. 

The galena was fonnd here in both White and Black 
rocks. On the opposite page is a map showing the 
extent of the underground workings on January 1, 1892. 
This map is reprodnoed from the company's mine map , 
though all pillars and other details are omitted. The 
^■fl Limestone, lipht^colored, locations of the ehafts and fault-lines which cross the 
workings are however shown . These faults and crevices 
were especially studied underground by the writer, in- 
asmuch as they have undoubtedly inflnenced the dis- 
tribution of the ore . At the mouth of what is known 
as the Prospect drift in this mine, a crevice in the rock 




£1 

IZ Surface clay. 



■ra Limestone, dark-colored, 
"Black rook." 



'Wiiiterock.' 



Sandstone, pure white. 



m ft. 

Fig. 201. Record of Shaft No. 1. 
was seen having aNW. course, and accompanied by an offoot indicating a throw of a foot or two. 
At the face, or end of this drift, the roof was wet and dripping, and the rock soft andiron-stained, 
and contained also numerous cavities . These cavities were a footer more in diameter at times. 
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though others were consideT- 
ably Bmaller; they contained 
-clay, and also crystals of cal- 
oite and pyrite ; they were some- 
times of flattened and oblong 
shape, and one prominent one 
had a NE. course. Joints were 
Tlslble In the roof at this point, 
Tunning NW. 

What is known as the Main 
fault is encountered in these 
-workings at the lower level, 
near the western end. It was 
there seen to strike N. 62° W. 
and to dip 80° NE. ; the ore is 
faulted, the drop being about 
10 ft. down on the north side. 
Adjacent to this fault the rock 
w^Bs rich in galena on the south 
side; it was here of open tex- 
ture, containing email cayities 
iined with calcite and galena 
crystals, and these were also 
found along narrow crevices 
which traverse the rook. 
Crushed fragments of rook, 
rounded and smooth surfaces, 
were visible along the fault- 
pi an es. This fault can be 
traced for a distance of about 
300 ft. Proceeding northeast 
from it, the rock rises at an 
angle of about 6°, and gradually 
changes into a sandstone, con- 
sisting of well-rounded, minute 
grains of quartz, cemented by 
lime and a greenish chloritic 
substance; in this are small 
lenticular sheets of limestone, 
though sometimes such are 
almost entirely absent . 




Fio. 202. 



Outline of area worked from Shafts Nos. 1 and 2, 
Mine La Motte . 



In the upper level of this mine, in the Black rock, the same 
fault is found with the same dip to the northeast, locally with 
a strike N. 50° W. A thin (6 In.) bed of shale or slate here 
showed clearly that the throw Is about 6 or 6 ft. A "chimney" 
enlargement of the fault Assure was exposed here, constituting 
a • 'mud opening. ' ' Near the top of the drift a horizontal crev- 
ice was traceable, along which water flowed, and which was 
stained red with iron . A good body of ore was found here con- 
<^ tiguousto this fault on the south side. 

A At the lowest level of the mine quite a body of copper pyrite, 

tn carrying nickel and cobalt, was found under the lead ore body, 

Fig. 203. Main fault in Shaft No.l. in a trough-like depression. 

Shafts Nos. 3 and 4.— These shafts operate the mines next east of shafts Nos. 1 and 2. A sec- 
tion of No. 4 is as follows : 
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Surface clay. 



LimeBtone, daik-colored,' 'Black rock. ' ' 



FiQ. 204. Eeoord of shaft No. 4 



Tlie ore was found here In both 
the Black and White rocks, mostly- 
near the contact of the two, and thns 
the ore bodies are close together. 
The map of figure 205 shows the ex- 
tent of operations. The prevalence 
of creylces is also to be noted, as 
well as their somewhat varying 
conrses. At shaft No. 3, the ore body 
Is not more than 36 feet from the sur- 
face, but it dips quite strongly thence 
to the Nil). , and at the air shaft it is 
already 82 feet deep; thence, north- 
eastward, it continues to descend, 
Limestone, llght-colored,"Whlte rock." largely by a series of steps or faults 

which are represented on the map. 
These faults and crevices were stud- 
ied with especial care in the mine. 



Sandstone. 



and figure 206, of a cross-section 




SCALE liDclj-KOOfs. 



Fig. 206. Outline of area marked from shafts 3 & 4, Mine La Motte. 
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along line A-B on the map, illnatxates tlie observed conditions. A pecnliar fact about tliese faults 
Is that they cannot he traced far laterally in the mine; thus, of those represented in figure, only 
the one marked X is recognizable In the drift to the southeast, which is only 150 feet distant; 
the others had vanished. At the end of the tramway in this mine, at the point marlced C, is one 
large fault and several miner ones, which are shown on the map. Figure 207 is a cross-section at 
this point. The adjacent rock is open and vesicular; galena occurs crystallized along narrow 
crevices, together with dolomite, and it is associated with large, crystalline masses of calcite. 



S'^AFTUO 3 





CrsBS-section along line A-B. 



Tio. 207. Cross section at C. 



Shaft No.S. -The workings of shaft No . 5 were not accessible at the time of visit . We can, 
hence, only present the map of p. 658, obtained flom the company's records, and the following sec- 
tion of materials passed through in the shaft. 



mm 



^ 



I 



m 



5 



i 



5 






Surface clay. 
Limestone, yellow. 



24 Limestone, white. 



&f Limestone, black and gray. 



3/ Limestone, white. 



/ Sandstone. 



Fig. 209. Becord of shaft No. B. 



The ore was found principally in No. 5 of 
this section, at depths of 123 and 135 ft. 

The Uain Fault —We have already made 
mention of what is called the Main fault which 
traverses the workings of Nob. 1 and 2 shafts in 
a northwest to southeast direction. This fault 
is traceable southeastward to the limits of the 
property, and is located on our map. A num- 
ber of drill-holes have been sunk on both sides 
of it at different points, and, in the bed of Vil- 
lage creek, a shattered exposure of limestone 
is to be seen, with slickensided surfaces, which 
marks the line, though no one prominent break 
can be recognized, aod no crevice exists there. 
That this fault has some influence on the distri- 
bution of the ore is doubtless true, but what 
this influence has been is another question. As 
is plainly seen in the mine, the throw along It 
amounts to only a few feet, at least in mines 
Nos. 1 and 2. West of this, however, the throw 



amounts to much more, as is shown by the depths at which the basal sandstone is encountered In 
the different drill-holes. Prom these It would appear that the throw at some points must be at 
least 160 ft. The following table of p. 659 sho^irs this very plainly. In it the opposite drill-holes on 
each Bide of the fault are arranged in separate columns, and the depths at which the basal Baud- 
tone was encountered are given. 

As suggested by Mr. Sanders, the superintendent, it is probable that this fault is composed 
of a series of small throws or step-faultB, as 1b shown In shafts Nos. 3 and 4. The disturbance 
apparently Increases westward trom shaft No. 1; how far beyond the limits of the property it 
extends we are unable to say. 
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rmiLL-HOLE RESULTS ALONG THE MAIN FAULT. 



West of Fault. 


East of Fault. 


Drill-hole No. 


Surface Alt. 


Depth toS S. 


Depth to S.S 


Surface Alt. 


Drill-hole No, 


52 


Feet A. T. 


Feet 
37 

31 

42 


Feet. 
70 


Feet A. T. 


50 


69 








87 












126 
171 
161 
143 
186 
185 






97 
632 


810 
830 


14 

18 


820 
820 

835 
840 


136 
530 
542 










610 


840 


71 


616 



It was hoped after Mills' report, that the ore bodies would he found to extend, if not of un- 
diminished richness, at least in workable condition, eastward to the limits of the property. Since 
that time much shafting has been done and many drill-holes have been sunk, and the results show 
that the quantity of ore is diminishing eastward, along with changes in the character of the rook. 

The Copper Mines. — In the extreme southern-central portion of the property is what is known 
as the Copper mines, located on the m<ip. The deposits here consist of a bed of limestone, heavily 
Impregnated with copper pyrite. The principal bed was from 10 to 18 inches thick, but above this, 
according to Whitney, the limestone, to a thickness of 8 ft , contains copper pyrite along small 
Assures, the whole constituting a large lenticular ore body a few hundred feet in diameter. Under 
the main ore body is sandstone, the upper few feet of which Mills placed In his Lower lead group, 
and at the horizon of the Bluff bed. No work has been done at these mines for some years, and 
opportunities were not afforded for inspection at the time the locality was visited . 



OTHER OCCURRENCES OF LEA.D ORE IN MADISON COUNTY. 

In the liDiestone valley about Fredericktown, a great deal of diamond drilling 
has been done during recent years, in the hope of finding ore. Holes have been 
put down to depths of several hundred feet, and, in all that have reached the base 
of the limestone, sandstone has been encountered, according to notes kindly fur- 
nished the writer by Mr. Frank Schulte of Fredericktown. Limestone openings 
are frequently encountered which contain clay and sand, and which prevent fur- 
ther drilling. Recently, a good deal of such prospecting has been done in lot 4 of 
the NW. ^ of section 1, township 33 N., 6 E., about three miles northwest of Fred- 
ericktown. The following results were furnished by Mr. Schulte : 

In the overlying clay, through which pits are dug pteparatory to drilling, manganese or wad 
is often found associated with red clay or loamy ocher, at depths varying from 30 to 60 ft. The wad 
occurs up to one foot in thickness, but thin streaks are also found running through the clay. The 
limestone under this, Mr. Schulte says. Is always lead-bearing. No residuary chert is found resting 
on the limestone, though above the clay is generally a layer from 3 to 6 ft. thick of such chert. Tal- 
low clay, both red and yellow, is found in the same pits with the manganese; the latter never lies 
directly on the limestone. In one place the superScial clay is at least 112 ft. thick, and the bottom 
had not been reached then. In this lot about 24 drill-holes had been put down, and sufficient galena 
has been found to warrant the sinking of a shaft ; sandstone is often found at the bottom of many of 
these holes, the deepest at 132 ft. , at a point high up the hollow. 
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The mines of Bonne Terre are the property of the 8t. 
Joseph Lead company, and include what have been called 
the LaGrave mines and the Desloge mines, the latter 
known in earlier days as the Pratt mines. They are located 
about 50 miles south of St. Louis and 20 miles from the 
Mississippi river, on the Mississippi Kiver & Bonne Terre 
railway. The town is at an elevation of about 800 feet 
above sea level. 

The details of the topography are plainly shown on the 
map of the opposite plate, and the general aspect of the 
country is well illustrated In the plate opposite page 662. 
It is seen to be hilly, even rugged in places, and to be tra- 
versed by a very meandering drainage system. Immedi- 
ately about the mines, however, the country is compara- 
tively flat or gently undulating. The extreme range of ele- 
vation, within the limits of the small map, is about 400 ft. 

HISTOKT AND STATISTICS. 

The earlist mining at this locality was at wliat was known as the 
Pratt mine, and waB in piogress befOTe the year 1820. Operations were 
quite limited, however, and were contlnned in a desultory manner 
until afcer the war. The property was early owned by the Anbnchon 
fanoily, and was transferred to them by the Valles about the year 1854; 
it was inherited by Anthony LaGrave through his wife, who was a 
Yalle. In 1866, a large part of the property was sold by him to the St. 
Joseph Lead company . This company immediately made preparations 
for more extensive mining; but, during the first few years, many diifi- 
culties had to be overcome, and the operations were small and yielded 
little or no returns [1S6] . Between 1868 and 1871 work was more vig- 
orous, many improvements were introduced, and the first dividend 
of 1 per cent was declared in the latter -year. The introduction of the 
diamond drill here in 1869 did much to strengthen confidence and to 
extend operations. After 1871, the production increased steadily, and 
the plant was enlarged to correspond. In 1680, » railway to Summit 
was constructed. InlSSS, a disastrous fire destroyed most of the works, 
but the erection of a new plant was begun at once, and was completed 
in four mouths. T bis admirably designed and well-constructed plant 
is one of the best of the kind in the country; the mill has a capacity of 
90O to 1000 tons of rock in 24 hours . The views opposite page 664 
illustrate different portions of it. la 1833, over 300 acres of prospected 
land, known as the Pen property, were added to the estate, and, in 
1886, the Desloge mines adjoining, which had started operations in 
1877 and had grown to considerable size, were consolidated with it. 
Between 1887 and 1890 the Mississippi Eiver & Bonne lerre railway was 
completed, making an improved connection of the mines with the Mis- 
souri Pacific railway, and also with the Mississippi river for transpor- 
tation. An enlarged smelting plant was also built at Herculaneum, 
where all the ores are now reduced. The company now controls over 
13,000 acres of land, much of which is only partially prospected, and 
will doubtless prove to contain many tracts of rich mining ground. 
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The early prodnotlon of these mines, before 1864, probably amounted altogether to only a few 
hundred tons; from 1865 to 1868 the productions averaged250 tons per year; since that time the ont- 
pntshave been as follows, as kindly famished by Mr. C. B. Parsons, superintendent of the com- 
pany: 



Years. 


Tom lead. 


Tears . 


Tons lead. 


1869 


261 


1882 . ... 


7,394 
5,952 
6,804 
9,769 
7,372 
7,387 


1870 


323 
859 


1868 


1871 


1884 


1872 


1 060 


1885 


1873 


1,080 
1,295 


1886 


1874 


1887 


1875 


1,968 
2,436 
2,051 
2,819 


1888 


13.027 
18,600 
13,851 


1876 


1889 


1877 


1890 


1878 


189i 


14,114 


1879 


3.565 


1892 


18,474 


1880 


4,254 


1898 


14,421 


1881 


5,317 







In addition to this, the Desloge company produced, from the time of their beginning work up 
to the consolidation with the St. Joseph Lead company, the following amounts of concentrates, 
according to Mr. John il. Deeloge : 



Years . 


Tons 
concentrates. 


Years. 


Tons 
concentrates. 


1877 


928 
1,848 
2,832 
3,531 
4,646 


1882 


5,903 
6,770 
7,530 


1878 


1888 


1879 


1884 


1880 


1885 


5,458 
4,542 


1881 


1886 









eBNBEAL GEOLOGY. 

The country rooks about the mines were principally magnesian limestone of the St. Joseph 
formation. Some argillaceous shale, called slate, is also found; the La IVIotte sandstone occurs at 
depths under the limestone, bat is nowhere exposed at the surface near the mine. No chert occurs 
in this limestone, nor is it formed either in drusy or nodular forms on the surface, excepting over 
the hills southeast of the town . 

The entire thickness of the limestone series, within the area of our map, must be in the 
neighborhood of 600 ft. , reckoning from the hill-tops to the bottom of the drill-holes . The upper 
100 ft. or so of this contain more or ^less shale, and the magnesian limestone is, in part, thinly bed- 
ded and flaggy; under this are some 200 ft. of thicker bedded, massiye limestone, in which the ore 
occurs; below this again, there is argillaceous shale for about 30 ft. , followed by 100 ft. or more of 
magnesian limestone, which is sandy to a greater or less extent, and containing also some thin 
layers of shale; this Is followed by the basal sandstone of yet undetermined thickness. 

The magnesian limestones are generally of a gray color when unweathered, are dense and 
crystalline , or granular, or pitted with numerous small cavities , such as have been described in the 
preceding chapter on the llthology of the region; they are sometimes of a bright green color, from 
contained chlorite, are often arenaceous, passing into sandstone, especially in the lower horizons . 

G— 43 
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The shale is of a greenish or blnish color, argillaceons, frequently with thin layers of mag- 
nesian limestone Intercalated; It becomes very flsslle and soft on exposure to the. weather. 

The sandstone of the lower members of the limestone series is highly calcareons, is of a gray 
color, and it is often impossible to say where the dividing line should be drawn between it and the 
asociated magnesian limestone. 

Of the basal La Motte sandstone, only one set of specimens was seen by the writer, namely, 
those from drill-hole No. 60 C, located on the map. These cores were of soft, friable, brown 

sandstone, the grains being well rounded and not enlarged by 
crystallization, and held in a matrix consisting of very fine sand 
with little or no lime . 

Drill-hole Keoords.— A number of drill-hole cores were ex- 
amined by the writer, and a larger number of records from 
drillers' notes were studied. Some of the last were recorded, 
and the following sections are prepared from these . The approx- 
imate locations of these drill-holes are shown on the map : 



35 



s 



I 



S 




Surface clay . 
<^ Shaly rock. 



rt Limestone, gray. 



1^ Limestone, gray, and a few layers of buff rock with scattered specks of galena and 

pyrite. 
" Limestone, buff, with a few specks of galena at 153 ft. 
,., Limestone, gray, with a few specks of galena at 175 and 180 ft. 
to Limestone, yellow and white. 
'* Limestone, light gray and mottled. 
// Limestone, gray. 
^ Limestone, with specks of galena. 
'" Limestone, with specks of galena at 239 ft. 
'^ Limestane, white, yellow, much disturbed . 
z Limestone, white, porous, with specks of galena. 
3a- Limestone. 



= 2) Limestone, with thin layers of greenish shale increasing in thickness downward. 
J Shale, with a few specks of galena. 
1 J Limestone, light colored, rotten. 

Fig. 2U. Record of Drill-hole No. 10, SE. M section 15. 



13 



H^ 



TTT 



:e 



Surface clay. 



^'1 Limestone, bnft-colored, 
light gray. 



At 57 feet a sheet of ga- 
lena and pyrite; at 199 
feet a sheet of pyrite ; 
a sheet of galena at 205 
feet. 



2.J Limestone, light -gray, 
occasional layers of 
shale. 



v-l Galena, 1 in. thick. 



[seams . 
Limestone, with galena In scattered 
Limestone, gray, mixed with galena . 
Limestone, gray, mixed with galena. 
Galena and pyrite, disseminated. 



3 y-s Limestone, shaly, light- 
colored. 



s-/t\ 



Shale and chlorite. 



Sandstone, nearly white. 



S,!3Pt. 

Fis. 212 Record of drill-hole No. 246. 
Ntar middle of E. line Sec. 14. 



Fig. 213. Record of Drill-hole A. 
Near Ptn Diggings shaft. 
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other holes, put down near No. 10, show a similar suooeasion of rocks, with varying qnan- 
tities ot galena below depths of 130 feet. The shale near the surface characterized all of the holes, 
as did also similar rook at depths of SCO feet or morei lead ore seemed most abundant at medium 
depths . 

Numerous holes were sunk immediately about No. 246, to depths reaching 376 feetj they all 
showed about the same succession of rocks, with varying amounts of galena, pyrlte and calcite, 
below depths of 160 feet; in all the holes a shaly series of beds was encountered near the bottom. 

Pyrite, 1 in. thick. 




Pjrlte and galena, ^ in. 

Galena disseminated, 3 Ins.— Limestone, gray.— Limestone, slightly mixed 
with galena .—Galena, thickly disseminated, 1 in.— Limestone, shaly, with 
some galena and pyrite . 

Shale, occasional specks of galena. 

\ Shale, containing pyrite. 

\ Limestone, light gray, with scattered galena . 

Limestone, light gray, no galena. 



Fig. 214 Record of Drill-hole No. 56 A. 
SW. corner Survey 3099. 






9 Soil and clay. 

^, Limestone, brown. 

/3 Limestone, black. 

§ Limestone, with specks of galena. 

/i" Limestone, yellow. 

sv Limestone , d ark and lightcolored layers , 
alternating. 

^ Limestone, black. 
', Limestone, with a little galena. 

L Limestone, with a seam of calcite. 

10 Limestone, with a little galena. 

t Limestone, showing a seam of galena. 
9 Limestone, rich in galena. 

Limestone, with little galena. 
¥i. Limestone, dense, hard. 

/r Shale. 

J" Limestone, hard, white. 
3i Limestone, dark-colored and softer. 
'/• Limestone, porous, much chlorite. 
* Limestone, with disseminated galena. 
3i> Limestone, a little galena and chlorite. 

Galena, rich. 

Limestone, little galena. 

Ji Limestone, no galena, very green. 

i Soft clay and brown rock. 
'■^ Limestone, very green, with white spots, 

/.■? Sandstone. [like marble. 



Fig, 



215 Becord drill-hole No. 46. 
NW. of Pen Diggings. 



A. large number of other holes, put 
down In the immediate vicinity of No . 
66 A, showed similar conditions. The 
amounts of galena and pyrite varied 
of course in the different holes ; below 
depths of 200 ft. shale was invariably 
encountered, and, beneath this, there 
was, as a rule, little or no galena in 
the limestone. A summary of these 
holes would, therefore, be somewhat as 
follows: 

1. From surface to 180 ft.— gray 
limestone with a little galena in seams, 
but little or no disseminated ore . 

a. From 180 to 240 ft.— gray lime- 
stone, with disseminated ore. 

3. From 240 to 321 ft.— light gray 
limestone capped by shale, with little 
or no ore . 

Northeast of these last holes, a large 
number were put down by the Desloge 
company in the direction of the Fen 
dlgeings property. Figure 216 is a 
record of the deepest of these ; 

The depth of the sandstone and the 
presence of the shale-bed are to be 
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n LimeBtone, ehaly. 



/4'5Liniestone, bnff- colored. 



noted here. Similar results were.obtained In other holes, thongh, of oonrse, varying as to mineral 

contents, color of rooks and depths at which 
shale are encountered. Some galena was 
found here below the shale, though it was 
most>bundant above that horizon. 

Within a distance of a mile or two west 
of the town, a number of drill-holes have 
been put down on different properties at 
points Indicated on the map. Figure 216- 
and succeeding ones show some of the re- 
sults obtained here . 

I^umerous other holes were put down 
immediately about Bohan No . 2 to depths of 
nearly 400 feet; they all showed similar con- 
ditions; were somewhat shaly In the first 2» 
feet OT so, and, again, at depths of between 
250 and 300 feet; they were also chlorltic 
near the bottom. 

In a number of other holes, put down In 
fS Limestone, gray, shaly near bottom, close proximity to the Turley aud Vandiver 

holes, the upper and. lower shale zones were 
encountered, showing that they are contin- 
uous. 

Becent effort has been made by the com- 
pany to sink one or more drill-holes down 




/<^^ Limestone, grayish, some shale. 



Limestone, considerable chlorite. 



fo0.fc. 
Fio 216 . Becord Bohan Drill-hole No 
SE.^of SW.YiOf section 10. 

through the basal sandstone, a difficult operation on account of the clogging and cutting of the bit 
by the friable sand. Figure 219 Illustrates a record made by the writer Srom an inspection of th& 
cores from one of these . It was interrupted on account of the loss of part of the drill-rod in the- 
hole. 
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^i Limestone, shaly . 



i'^i Limestone, buff and yellow 3 
colors . 



4 J Limestone, shaly. 



fl Limestone, hard, light-gray, . 
buff, occasional layers of 
shale. 



/z Limestone, very shaly. 



7^ Limestone, hard, gray, and yel- 
low. 



FiQ. 218. Becord Vandiver Drill-hole No. 14a. 
In W. a of NW. Yi section 10. 




¥J Limestone, Ught-gray, occa- 
sional layers of shale, in- 
creasing toward bottom. 



Fig . 217 . Becord Turley Drill-hole No. 8 . 
Along W. line section 10. 
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•^7/ LlmeBtone, no core, drilled Tvlth a solid bit. 
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Limestone, magnesian , ooarse-textnred In large part, cryatalline, with galena 
diBsemlnated at intervals and also lining small cavities s a good deal of chlo- 
rite, nocbert. 

Limestone, like above, more dense, highly chlorltic, somewhat shaly, some 
galena. 

Shale, dark and drab-colored, a little galena near the base. 

Limestone, magnesian. 

Limestone, sandy, very granular, pitted, highly chlorltic, little galena, with 

pyrite disseminated in small grains- 
Sandstone, like the last, less chlorltic, more sandy, containing not much 
more than enough lime to cement the grains together. 

Limestone and sandstone, consisting ot alternations of sandy magnesian 
limestone and of limy sandstone, white and drab, in part coarse and granu- 
lar, elsewhere fine and shaly, but alwajs arenaceous; little chlorite; some 
pyrite at 411 ft ; no galena seen ; limestone less porous than higher up . 

Sandstone, brown to red, soft, friable; grains rounded and not enlarged 
secondarily ; containing little or no lime, but with a matrix of very flue sand . 



Fig. 219. Eeoord Drill-hole No. 51 0. 
S W corner of Survey 3090 . 

Structure.— The strata of this area are normally horizontal in short exposures, though local 
tllps of 10°, more or less, are observed. In extended exposures, however, along the railway cuts, 
northward dips of 1° to 2° are traceable , as is illustrated in the cross-section, figure 210. No fossils 
occur in the rocks whereby different exposures can be correlated, and thus the general dips deter- 
mined ; neither are the lithological differences between the limestone beds sufficient to permit this ; 
the shale beds above referred to are, hence, our best guides for such purposes. Beds of such shale 
are exposed in a railway cut south of town, as shown on the map, at an altitude of about 900 ft. 
A. T.; shalfs also crop out south of the railway bridge over Big river, as is also shown on the map. 
At the first place, only a few feet are exposed; at the latter they aggregate some IB ft. in thickness. 
As we have seen, shale was also struck near the surface, in the Bohan drill-hole No. 2, Turley No. 
S and Vandiver No. 14a. It is probable that the shales oT the two railway cuts belong to the same 
bed: the distance between the two localities Is three miles, and a dip of 1° N woald make their con- 
nection possible. The view is substantiated by the fact that such shale is encountered near the 
surface in intermediate drill-holes above the railway depot, in the town of Bonne Terre, as the bed 
wonld necessarily paes through the town not far below the surface If such a dip existed. If these 
two shale beds do belong to the same horizon, the ore-bearing limestone at Big river must be at 
■depths of from 100 to 200 ft. This question cannot be exactly determined without more detailed 
and prolonged stratigraphlc work In this neighborhood than It has so far been practicable for the 
Survey to do. Its economic importance, as affecting the distribution of the ore. Is alone sufficient 
to recommend such work for the fature; had it been conducted, the results would have been em- 
bodied in the detailed topographic and geologic maps of this region* for which the field-work Is 
already in large part completed. 



THE OKE BODIES. 

The ore at the Bonne Terre mines consists of galena disseminated through magnesian lime- 
stone, as we have described it at Mine LaMotte. No special kind of limestone seems exclusively 
favorable for ore, though most of the galena is found in the open and coarse-textured rock, and 
little or none in the compact and flue-grained varieties; further, much of the rock in the mines is 
of dark color, probably largely through a decoloration of the calcite and dolomite by iron or man- 
ganese salts, though possibly also by organic matter. Neither do we find the impregnations of the 
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limestone conflned to a limited horizon; all portions of the rock above the lower sbale beds have 
yielded ore . The drill-holes cited show a preponderance of galena between the depths of 160 and 
2S0 feet, and most of the mininj; is now conducted within these limits. In the early days, however, 
disseminated ore was mined from higher levels, and, east of the Hoadley shaft, disseminated ore 
in sheets was quarried out at the surface in large quantities. 

The galena occurs In the rock generally diffused, or concentrated along stratification planes, 
in either case intimately mixed with the grains of calcite or dolomite, so as to form an integral 
part of the rock; it is also found coating and filling minute joint crevices; in general terms, the 
mode of occurrence Is similar to that at Mine LiaMotte. 

The ore body, at any one point, may occupy one or more beds of limestone of limited thick- 
ness; while elsewhere the impregnation may expand, and magnificent faoesof ore nearly 100 ft. high 
have been opened in the workings. This Is Illustrated in the cross-section of the mine map. No 
generally established lines or planes limit these ore bodies in any direction, as a rule, but the 
galena contents usrally fade or lean out into the surrounding rock. In some Instances, however, 
Statificatlon planes or crevices mark the limits of the. ore. The average contents of the rock as 
taken out of the mines is about 5 per cent of metallic lead . 

Near the surface, concentrated deposits of galena were found in crevices, and, in the days of 
early mining, these were the principal ores worked. Crevices are also encountered in the deep 
mines, but they are there not ore-bearing. IVIr. Parsons informed the writer that a channel, located 
about 60 ft. south of the Hoadley shaft, and running thence through the Cottonwood shaft, was 
plainly displayed in past years of mining, and supplied large amounts of massive galena. This 
crevice was from 2 to 4 ft. wide; its position is indicated on the accompanying mine map. Several 
such crevices were developed and worked here, but they were all lound to grow narrower and to 
become unproductive with depth. 

The metalliferous mineral of these deposits is now entirely galena, though cerusslte was 
found at the surface in early mining. Absolutely no zinc occurs here, not even enough to be 
detected by analysis. Pyrlte is always present, though it does not necessarily contain copper. 
Copper pyrite and pyrrhotite, carrying about i per cent nickel and cobalt, characterized the upper 
workings down to a depth of 100 ft. or so. Latterly it has been encountered In the deeper Fen dig- 
gings, and the ore, as mined now, according to Mr. Setz, the assistant superintendent, contains 
from 3 to 4 per cent of copper . From one to two ounces per ton of silver are known to exist in the 
galena . These impurities class the product as ' 'mineral' ' lead . Calcite is frequently found in this 
mine, but no barlte was observed. Interesting specimens were obtained here showing pyrite crys- 
tallized on galena, and also galena on calcite, which latter fact suggests that the deposition of galena 
may still be in progress. The galena is crystallized in both octahedral and cubical forms . 

On the map inserted opposite this page the extent of the workings of this mine are faithfully 
represented, the illustration having been rnade from the company's mine map. The accompanyiny 
cross-section is Ideal in part. This map shows that the mine extends nearly three-fourths of a 
mile underground. The drifts, or galleries and rooms, are large, presenting faces about 20 ft. liigh, 
and sometimes reaching as much as 100 ft. The shafts are well equipped with cages; the under- 
ground haulage is with mules. Compressed air-drills and other improved appliances are used in 
excavating the ore . 

Crevices .—On the map, special pains have been taken to show the distribution and courses of 
the many crevices which are to be observed in the mines. For this purpose, a tour through all of the 
workings was made by the writer and the assistant engineer, Mr. Thayer, map in hand, and the 
positions and courses of all the joints or openings were carefully recorded. The notes of the oppo- 
site map give briefly the results. The long crevice running through Cottonwood shaft is referred to 
above, and is located upon Mr. Parsons' statement. The prevailing course is plainly seen to be 
between E, to W. and NE to SW. In many cases the crevices were seen to be non-persistent, and 
to die out in the roof or wall rock; at other times they were continuous so far as exposed, and may 
be represented farther on by crevices which are given other numbers on the map. No one series 
of openings was, however, prominent on account of size or associations, and there is nothing to 
lead one to conclude that any master crevice traverses the ore body. For this reason, no attempt 
has been made to represent on the map anything but facts regarding these openings. Anyone who 
will study this map can formulate about as good an idea as to their possible connection as he could 
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were he In the mine. No faulting or cUBplaoement was noticed along the crevices; they were not 
open, aB a rule, and those that were, generally connected with the surface, and were filled with red 
mud or clay. Usually they were tight, with lens-like expansions or openings at intervals . Water 
dripped from most of them, which was highly charged with lime, and coated the surfaces of the 
rocks and cemented the loose materials which lay on the floor. The relations of these cievices to 
the formation of the ore deposit have already been considered in a preceding chapter, and need not 
be further discussed here. 

The followirg brief notes taken by the writer during inspections of the mines are added for 
purposes of more specific reference : 

Shaft No i— In the old, upper diggings of shaft No. 1, about 100 ft. beneath the surface, the 
crevices are particularly abundant, as is shown on the map. At a point in the lower workings, 
known as the ' 'incline face, ' ' the rock is much shattered, and contains masses of crystallized cal- 
oite surrounding blocks of wall rock. The ore body was very rich here, and, though no ore was 
found in the crevice which traverses the rock, this crevice was followed in the process of mining 
according to the common practice; strings and sheets of ore were noticed to lead off from the crev- 
ice and to terminate with it. In the Pen diggings, the face of ore at time of Inspection was 100 ft. 
high, and was very rich ; the galena was observed in crystals associated with calcite, and also lin- 
ing minute crevices, as if the rock had been thoroughly honeycombed before the ore was deposited. 

Shaft No. S, when visited, wa3 250 ft. deep. The ore was mined in a drift about iO ft. high; it 
occurred disseminated through a dark limestone, and also concentrated along and adjacent to planes 
of stratification. The rock at the bottom of the drift was a soft magnesian limestone, decomposing 
to a gritty clay. In sinking the shaft, no run of ore was encountered above the level of this drift. 

Shaft No. 4, about one-half mile northeast of No. B, was 160 ft. deep, and the top of the shaft 
is probably 30 ft. above that of No. 5; thus the ore, which is mined in a drift at the bottom nome 30 
ft. high, is over 100 ft. above the level of the run in shaft No. B, The rock in this shaft is a dark 
limestone like the last. The galena is generally diffused, but is also concentrated adjacent to the 
stratification planes. Joint-planes were observed with an approximate E. to W. direction, but no 
well-defined openings were seen. A rich run of ore was found near the top of the drift, being quite 
sharply limited by an overlying, somewhat soft and yellowish magnesian limestone. 

THE FLA.T RIVER MINE 3. 

Flat river is a small tributary of Big river, and empties into the latter about 
three miles southeast of Bonne Terre. The mines are situated on both sides of the 
stream, principally about three miles above its mouth. Some are along the valley 
close to the stream, others on the adjoining hili-sides. The general character of the 
topography is similar to that of Bonne Terre, as is clearly Illustrated on the map 
opposite this page. The extreme ranges of elevation do not exceed 300 ft. 

History and Statistics.— Mining in southern St. Francois county dates over one hundred 
years back. The Mine a Gerbore, which was worked between 1712 and 1762, was somewhere in 
this vicinity, and Mine a Lanye, Mine a Maneteo and Mine a la Plata, operated toward the end of 
the last century, were on Big river. The Mine a Joe or Bogy mine, now the Desloge mine, was 
discovered la 1801, and was worked extensively after this Between 1820 and 1830, there are records 
showing that the Flat Elver mines produced annually some 200 tons of lead. Early surface mining 
was also prosecuted upon what is now known as the Taylor land; also at the McKee diggings, 
about two miles eaet of Flat river postofSce, and again on the south side of Big river, about four 
miles west of this postoffioe. On the land of what is now the Central Lead company, were the old 
Butcher diggings . Deep mining at this camp is, however, of very recent date. Most of the dia- 
mond drlling, which has led to this, was done during the past six years, and there were no deep 
shafts sunk before 1890. 

The amounts of ore produced during the years of early mining in this locality are not known. 
Estimates have been given in a preceding chapter, and, as there indicated, the total did not exceed 
a few thousand tons of galena. Since the beginning of deep mining, much larger amounts have 
been produced, but only partial figures have been obtainable, and these are given in the following 
mine descriptions: 
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General Geology.— The country rocks are St . JoBeph magneslan limestoneB, similar to those 
at Bonne Terre. They are thinly bedded near the snrfaoe, and even shaly as exposed in some rail- 
way cuts. Lower down, gray and bluish shaly beds were enoonnterad in one shaft, some as mnch 
as 40 ft. thick; but other holes did not show such to be present, and they are probably not persist- 
ent. The total thickness of these rocks below the railway at Flat Rivertstatlon Is over 400 ft. , and 
to the top of the adjoining hill is about 300 ft, more. The La Motte sandstone underlies these beds, 
and very arenaceous Umestone is encountered near the base, cores of which have been examined by 
the writer. This latter Is often called sandstone, and is doubtless sometimes confused with the 
true basal sandstone. The thickness of this underlying sandstone is not known. No chert is en- 
countered in these rocks or over the surface at this locality; but sonlh of here, toward Simms 
mountain, we are informed that drusy quartz or chert is found at places at an altitude of about 900 
ft. A:T. 

Proceeding from Bonne Terre southward to Flat river, the upper portions of the hills are com- 
posed of thinly-bedded, flaggy magnesian limestone, while along Big river, massive, thickly bedded 
stiata crop out, dipping apparently a little to the north. At Fat Elver station, in the railway cut, 
the thin beds exposed dip 5° or more southward. Regarded in a general way, however, it Is proba- 
ble that the rocks are practically horizontal between the two places, though characterized by local 
undulations. This is supported by the fact that thebatal sandstone is at about equal depths be- 
neath the surface at the two localities, which, as the map shows, are at about the same altitude. 

The Ore Deposits.— The ore here, as at Bonne Terre, consists principally of galena, dis- 
seminated through magneslan limestone; formerly, also, large amounts of massive galena were 
mined from crevices by shallow diggings. These crevices were generally vertical, and had E -W. 
trends. The disseminated ore occurs at greater depths than at Bonne Terre, and is also nearer the 
sandstone. These and other details of occurrences will appear In the following descriptions of the 
localities visited by the writer. 

THE DBSLOCE MINES. 

These mines, which are about a mile northwest of Flat river station, are surrounded by a 
large number of old diggings of the Mine a' Joe. The surface ore was worked along a belt about 

300 ft. wide, and a mile or more long in an 
east to west direction. The ore was found 
Limestone, yellow, porous, with In openings parallel to this general course. 
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some veins of calcite and galena. 



/Si Limestone, gray, lighter color. 



Fig. 220 



and Austin describes the galena as occur- 
ring in pure masses of several hundred 
pounds weight . 

At the time of inspection, in IVIay, 1892, 
two shafts were sunt here, 219 and 216 ft. 
deep respectively. They were connected 
by a drift running S 22° W. Since then, 
shafting has been extended. The adjoin- 
ing llgnre 220, prepared from notes fur- 
nished by Mr. John Desloge, shows the 
rocks encountered. 

Drill-holes below this reached sandstone 
at 412 ft. 

The ore is disseminated galena with some 
copper pyrite, a good deal of calcite and 
Limestone, like 4, something darker, nobarite. A few joint-crevices were ob- 
served running east to west, from which 

water dripped, but no ore was seen in 
,y Limeslo°e,^U|^t gra^, mOTe^orless ^^^^ ^^^ ^^ ^^^ ^^^^^^ ^^^^^^^^ ^ ^^^_ 

vice from the top downward . Chlorite was 
found in some of the beds. Drilling 
showed that though the galena is some- 
times close to ihe basal sandstone it disap- 
pears rapidly as the latter is penetrated . 



Limestone, light drab, but darker 
than 2, with disseminated galena, 
' ' Uppeb Run ' ' 

Limestone, like 3, no galena. 



Jn 



'porouB,;o'tten shaly, "Lowee Ru>-.' 
20 Limestone, dark gray, similar to 2. 



Rgcord of shaft at Desloge mine 
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TOPOGRAPHIC AND MINE MAP OF THE FLAT RIVER CAMP. 

SCALE, I INCH = I MrLE. 

Prom surveys of the Missouri Geological Survey 
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THB BOB EUN CO.'S SHAFT. 

This shaft Is situated close to the depot. At the time of Inspection it was 380 ft. deep. As 
Teported hy the Bnperintendent, the rock passed throngh was principally gray magneslan limestone' 
bnt beds of shale were encountered ranging up to 30 ft. in thickness. One hed of such shale is 
said to occur from 3D to 40 ft. above the ran of ore . Only one such run was found, andthis near the 
bottom of the shaft. The ore was disseminated through the rook in the usual way. Immediately 
telowthe bottom of the shaft, very arenaceous limestone was encountered in drilling, which is, 
not without reason, called sandstone. Joint-planes were noticed iraversing the rock in B. to W. 
and N. 70° W. directions. Much water was encountered in this mine and caused the abandonment 

of one shaft. Many drill-holes haye been put down 

here and over the adjoining tracts of ground by 

the Doe Run company. 
Keference to the productions of this mine will 

be made later, in connection with the outputs of 

this mine at Doe Bun . 
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"^ Limestone, yellow and gray. 



THE TAYLOR MINK. 

C Limestone, gray, containing '''''^ ^^*" '» situated about one-half mile north 
\ specks of pyrite and scat- of the last. At the time of inspection it was 22S 

Lime*'tonl?^th°dissenS.nated ''• ^^^^ *"**' ^^'^ ^^'''S extended to a depth of 375 
galena. 




ft. The first ore was encountered at about 160 ft. 
The record of a closely adjoining drill-hole is glyen 
in figure 221 . 
Quite a large number of drill-holes have been 

ZZ-, Limestone, yellow, white and put down upon this tract with gratifying results to 
gray, with diseeminated ga- ., 
lena at intervals; core lost '^^ company, 
between 364 and 400 ft. 

THE CEnTRAIi MINING CO. 

At the time of the last inspection, in November, 
1893, the shaft was 380 ft. deep. The rocks pene- 
trated are Indicated in the following figure 222, 
Sandstone ? ^^^ ^^^ record of drill-hole No . 2, closely adjoin- 

ing the shaft . 

Ore was mined here from two levels— one at a 



^- 



Surface clay. 



depth of 240 ft. , the other at about 370 ft. In the 
upper level some iron and copper pyrite, and 

'"'"S^ld""*' ^^"°^ *°* ''"'*' alBO, which is specially worthy of note, some zinc 

blende, were found; but very little pyrite and no 
blende were seen in the lower level. A yellow 
sandstone occurs at the base, with sometimes a 

^«- Limestone, gray. grit containing porphyry fragments and decom- 

Limestone, gray, with some P^^^^ feldspar. In the dark, sandy, lower ore 

'.f specks of galena and 2 Inches body, small and well-rounded pebbles of porphyry 

. T^'S{'A^^i!f''^i?S*''luS*'^*on were discovered by Mr. Arthur Thatcher, the 
tfx. Limestone, gray, with small ' 

specks of galena. superintendent, bedded In a limestone matrix. 

Slides of these pebbles, when examined under the 

microscope, show that more or less decomposition 

/zi Limestone, gray, with galena *D<i alteration has taken place, and that particles 

in seams . of galena have penetrated into the mass and occn - 

\ fLimestone, gray, with seams of shale and disseminated galena. 
I I Limestone, gray, with seams of shale and rich in galena. 
>-■< Limestone, dark, coarse texture, rich In galena 
"i I I Limestone, light colored, coarse texture, some galena. 
^ " ) I, Limestone, sandy, white, no galena. 

Fig. 222 Eecord drill-hole No. 2, Central Mining company. 

pied the spaces of decomposed feldspar crystals. It is to be noted that beds of shale are not found 

here, though shale occurs In thin lamlnaa in limestone strata. Some calcite is associated with the 
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ore, but no baiite. Accoidlng to Mr. Shaw, a former enperlntendent, a creTlce was etmck in an 
old shaft closely adjoining, which extended vertically to a depth of about 60 ft , where It opened 
oat into a large clay pocket with masslTe galena. Galena was also found all the way down in this 
crevice. At the bottom of the pocket, the opening contracted to a width of about 1 ft. Its course 
was E. to W. The following diagram illustrates the character of the ground here as developed by 
recent drilling. It is a copy of a cross-section prepared by Mr. E. D. O.Johnson, the assistant 
superintendent : 




|^sg35!T3S5Siffi^^v■."i^J^A■fss.;.;•'.■r 
FiQ. 223. Cross-section through the Central Mining Co. 's mine. 
Shipments from this mine began in July, 1893. During that and the succeeding four months 
of the year, 100 tons of concentrates were produced, which yielded 67 tons of lead, or 67 per cent. 

OTHUB DEVELOPMENTS. 

During the past few years , » large number of drill-holes have been put down over the sur- 
rounding country for a distance of seven miles from Flat river, and shafts are contemplated at 
several localities. The St. Joseph Lead company have sunk a shaft and erected a plant on the hill- 
side, about one mile east of Flat river station, and some rich cores obtained within the past year 
from this ground were seen by the writer. 
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Soil and clay. 
Sandstone, yellow. 
' ' blue . 

" yellow. 






gray, with porphyry pebbles, 
blue. 



gray, with hard granite pebbles . 



■zo 



white. 



About a mile southeast of this, 
in the southwestern corner of 
section 9, the Donnelly Mining 
company has sunk shafts and a. 
number of drill-holes, finding 
disseminated ore and reaching the 
sandstone at about 840 ft . About 
one mile south of Elvin station, 
close to the railway, a good deal 
of deep drilling has also been 
done, some of the holes extending 
to depths of over 600 ft. No sand- 
stone was encountered in these, 
but quite a large body of shale or 
"slate"; in one such hole as 
much as 140 ft. was passed 
through, according to information 
furnished by Mr, Kobert Tetley, 
of Farmington. Disseminated 
lead ore was found in consider- 
able quantities in some of these 
holes— a fact of especial interest, 
because no surface occurrence of 
ore is known here, and this imme- 
diate neighborhood has not been the site of early mining . Still farther south , very close to the 
middle of the NW. M of section 36, township 36N., 4 E., on the western slope of Simms mountain,, 
a shaft has been sunk, of which an interesting record was furnished by Mr. L. Fuller, of St. Louis, 
and is Illustrated in figure 224. This record is specially valuable as illustrating the character of 
the basal La Motte sandstone in proximity to an outcrop ol Archean rocks. 
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Sandstone and conglomerate, with granite peb- 
bles. 



Zi Sandstone, white. 



/ Conglomerate, with granite or porphyry. 

/I Red granite, with upper 9 ft. soft, lower 8 ft. 
hard. 



Fia. 224. Drill-hole near foot of Simms mountain. 
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About two miles east of Flat river station, in the 8E. M of section 9, a sliaft belonging to tbls 
company was visited. It was, in May, 1892, 256 ft deep, and disseminated ore was found in the 
limestone from a depth of 176 ft. to the bottom, though most concentrated between 176 and 190 ft. 
The ore and rocks in which it was found are similar to those elsewhere in the district . A large 
amonnt of snrface mining had been done here in the past, at what were known as the McEee 
diggings. Joint-planes were seen running through the rook in the mine NE. toSW., but no clay 
openings were observed. A number of drill-holes were put down in the immediate vicinity of this 

shaft, and basal sandstone was encountered at a depth of about 340 ft. 

ta 

THE DOE RUN MINES. 

Doe Run is situated about seven miles south of Flat river, 

on the south side of the St. Francois river, at the terminus of 

the Mississippi River & Bonne Terre railway, and two miles 

from DeLassus, on the Belmont branch of the Iron Mountain 

railway. It lies just north of and between spurs of the St. 

Francois mountains to the south. The topographic features of 

the surrounding country are well represented on the opposite 

map. As is there shown, the mines are, in a general sense, 

within the St. Francois river valley, and the immediately sur- 

=? rounding country is not so rugged as either to the north or 

■^ south. 

a History and Statistics.— The Doe Eun mines are an exception to 

^ the rule that the deeper bodies of disseminated ore occur and are worked at 
^ the levels where surface deposits were mined in earlier years, ^o lead ore 
^ had been found here, and no mining had been done prior to the sinking of a 
a prospect shaft about the year 1885. After tills, much drilling was con- 
a ducted here, as well as over the adjacent country, and Ihe presence of the 
lead ore was thns well established. With the opening of the mines in re- 
cent years an excellent concentrating plant was erected, and steam-power, 
air- compressors and other fixtures were put in for operating both mines 
and works. The output since the beginning has been quite large, though 
not so great as the proprietors had hoped for . The following figures, kindly 
no Nna 300)1, iUK^s. 5 furnished by Mr. Graves, the assistant superintendent, show the production 

a to date: 

o 

z3 1888 3,900 tons of lead 

S 1869 4,080 " " 

S 1890 3,620 " " 

g 1891 3,045 tons roasted ore=2, 130 " " (about) 

1892 3,300 " " =2,310 " " 

^ 1893 3,600 " " =2,520 " 

o Daring the last three years the product of the Flat river shafts of the 

S Doe Eun company are included in the figures given ; their yields were, how- 
ever, small until 1893, when, probably, 2,500 of the 3,600 tons of roasted ore 
came from Flat river. 

General Geology. — The country rooks consist of the St. Joseph 
magnesian limestone, the LaMotte sandstones and conglomerate, and of 
Archean granite, probably traversed by dikes of diabase, though the latter 
are not exposed . The granite is of the common pink color, with a prepon- 
derance of feldspar over quartz, and with little or no black mica. The 
magnesian limestone is of the same character as heretofore described, often 
arenaceous and chloritic, and sometimes containing numerous fine scales of 
shale which the lens shows to be fragments of lingulella shells. The true 
7< shales are gray, drab and argillaceous, though some thinly-bedded, friable 

o o 0.0' 

«■ - ^^^. limestones are structurally to be classed as shales. The sands are granu- 
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lar, fHable, and of white to yellow colors, sometimes with a calcareons matrix; the grains are 
small, and show secondary enlargements, and sometimes enclose larger, snb-angnlar fragments of 
qnartz. The conglomerate consists of granite and diabase bonlders and large pebbles enclosed in 
a limestone matrix, which is rich in chlorite; this conglomerate lies upon the granite floor, or is 
massed against the granite walls or in depreesiona of the old surface. 

As Is shown on the cross-section accompanying the map opposite page 671, the magnesian 
limestone and other elastics lie upon a very uneven floor of Archean granite, which crops ont to the 
south, and is also encounteredin the mine. The surfaces exposed in the mine are well rounded 
and decomposed, being bleached and partially kaollnized to depths of several Inches. The con- 
glomerate is stratigraphically the lowest member, but it is not always -present, bnt occupies 
depressions and other favorable positions. Sandstone and other arenaceous limestone are the next 
In ascending order, but these are also principally developed in the basins; thus, on the slopes of the 
old granite surfaces magnesian limestone is frequently the only rock represented. These condi- 
tions are illustrated In the crosB-seotlon above referred to, and will be readily understood as a nat- 
ural result of the deposition of rocks upon a sloping floor. Over the sandstone, a series of 
magnesian limestone beds appear, which, In the lower part, frequently enclose non-persistent beds 
of sandstone. Beds of shale are also found within a short distance of the sandstone, but they are 
not generally represented in the sections at the mine, and are probably not persistent. The accom- 
panying figure 226 of a group of sections about two miles west of the mine shows the variability 
of these shale beds, as well as their position In-the section. 
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Jio. 226. Group of drill-hole sections near Doe Run, Illustrating variability of stratification. 

Drill-hole Records.— To further Illustrate the character of the rocks encountered here, we 
add the following record of drill-holes. They are located on the map . 
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^^ Sniface clay. 

^^ Limestone, yellow. 
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/v^^ Limestone, gray and light gray. 



Jf Sandstone, gray and yellow. 
-f-^ ^^ Limestone, white and light gray . 



^ Sandstone, gray. ^^^^^ 

afi-a '/ Granite, decomposed, and bonl- 
- -" Granite, solid. 
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Tig. 227. Beoordof DrlUNo. I, Hole No. 1. 
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27 Surface clay. 
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J'i Limestone, yellow. 
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^^Limestone, gray. 
/^Limestone, yellow. 

// Limestone, white and gray. 



?3 Sandstone, gray and white, with 
seams of pyrite and specks of 
galena at base. 

J/ Limestone, white. 

., _, ..Sandstone, white and yellow, 
:-i^v^'. , with specks of pyrite. 
"ZjfoK- Granite, solid. 
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i^iy^ /(f Surface clay. 
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Fig. 228. Record Drill No. II, Hole No. 3. 



(■ limestone, white. 
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/iP^, Limestone, gray and white, with 
galena and pyrite at 56 to 57 ft, 
and 100 to 110 ft. 
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// Surface clay. 



7.5 Limestone, gray. 



,, Limestone, slaty, and with chlo- 
-^ rite. 



^tfi Sandstone, gray, with specks of 
pyrite. 



FiQ. 229. Eeoord Drill No. H, Hole No. 1. 



/ Limestone, gray and sandy. 
3 Granite boulders, decomposed. 
Q Limestone, gray. 

Fig 230. Eecord Drill-hole No. 3, Series II. 

Galena was encountered almost continu- 
oualy in the hole of figure 230; also some pyrite 
and a little celcite . 



The Ore Deposit.— The ore is entirely galena disseminated in limestone, principally between 
depths of 60 and 90 ft. It is generally in layers parallel to the stratification, but is also along 
vertical and inclined seams or is uniformly disseminated throughout the rock. The accompanying 
accessory minerals are principally calclte and pyrite, which latter contains some nickel. Galena 
is also found in the matrix of the conglomerate between the granite boulders, which are, hence, 
excavated in mining. Crevices and joint-planes are frectuently seen in the mine; many of these 
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^ Surface clay. 
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ff LimeBtone, gray. 



't^^^Ta Surface clay. 
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jf Sandstone. 



„ Limestone, gray. 
^ Sandstone . 



[stone . 



■^ Decomposed granite and lime- 
•S Granite, hard. 
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/od Limestone, gray, wltli speckB 
of galena and calclte seams 
at InteivalB. 



s 



r_r 



WM 



/si Limestone, sandy. 
^' Limestone, gray. 



7t 



Sandstone . 



^g «c Limestone, slaty. 



^SBJ f Granite and limestone wltli 
2iz ft. specks of pyrlte . 

Fio 232. Becord Drill-hole No. 14, Series II. 



FiQ. 231. Record Drill-hole No. 9, Series II. 

cease with stratification planes, while others continue across them, and are of nndetermined extent. 
None are of very great magnitude, and they are generally q^nlte tight with no measurable space 
between the walls, thongh sometimes they open out to cavities of lenticular sections. The most 
prevalent direction is WSW., but others arefonnd running nearly N.-S. A number of these are 
located on the accompanying mine map. Some present clear evidence that there has been no 
faulting along them, as the stratification is continuous from one side to the other, and hori- 
zontal seams of galena run directly across. At other points, the ore is cut off sharply at such 
places, but generally comes in again farther along horizontally, on the opposite side. Along one 
prominent and persistent crevice on the eastern side of the mine, indicated on the map, there is 
much soft material and dolomitic sand, and the surfaces of the rock are slickensided; certain beds 
of limestone here are more decomposed than others, and are represented by a soft sand carrying 
galena. Some galena was also found in the crevice itself. 

The map of the mine alluded to above is introduced to show the extent of the workings up 
to the end of 1891 ; also to indicate the distribution of crevices, the position of granite exposures in 
the mine, and the depth of the granite beneath the floor at various points. It is not an exact map 
based upon surveys, as is that of the Bonne Terre mine, but was drawn in large part from memory 
by the superintendent. 



DOB RUN MINES. 



675 




676 LEAD AND ZINO DEPOSITS OF MISSOURI. 

THE AVON MINES. 

This deposit, situated in southwestern Ste. Genevieve county, in the NE. J of 
section 12, township 35 N ., 7 E., is of the same character as are those of the other 
mines of the St. Francois county sub-district, so far described, and is hence intro- 
duced here. Work was begun about 1848, and a few tons of ore were produced in 
that year. Up to 1856, Shumard places the production at 75 tons of ore. Opera- 
tions were continued until 1859, and other estimates made the production up to 
that time 750 tons.* Work was resumed in 1872, and continued up to 1874, and not 
less than 500 tons were raised, according to one report, and according to another, 
3 or 4 car-loads of lead. 

The Ore Body . — ShnmaTd deecribeB the ore seen in 1896 as consisting of galena, in a tbin and 
nearly hoTizontal sheet, and disseminated throngh coarse-grained, dark sandstone; abont five feet 
of Bnch ore-bearing rock was tbns exposed, containing also vertical seams of pyrite and hands of 
ocher. In 1874, the ore was quarried ont from an open cut, and Mr. Gage describes it as galena, 
disseminated in magnesian limestone, similar to Mine I;a Motte, the ore- bearing bed being about 
2 ft. thick. Dressing works and seyeral fnrnaces were erected here at that time, and preparations 
were made for extended work, Since then nothing farther has been done; the mines are filled in and 
opportunities for examinations are poor. Outcrops of rock, containing disseminated ore, have been 
seen in the adjoining creek beds. 

• Tills and other facts relating to the lilstory and production of the mine were kindly contri- 
buted by Mr. John L. Bogy, of Ste. Genevieye, who obtained the information from Judge G. W. 
Griffith and Judge J. B. Boyd, of Avon. 

OUTLYING MINES. 

Beyond this group of mines in disseminated ores, within the limits of the sub- 
district, there are a number of other deposits of a somewhat different type which 
have been worked in the past. 

The Hazel Run or Bryan mines, north of Big riyer, in the SW. X of section 33, township 37 N. , 
6E , were worked at a yery early date, as has already been stated. Schoolcraft in 1819 described the 
ore as galena, often in sonorous slabs with a little calclte, and accompanied by no barite, pyrite or 
blende. As reported by Litton, the ore oecnrred in crevices or fissures, 6 ins. to 2 ft. wide, running 
in an E.-W. direction, filled largely with clay containing sheets of galena not over 2K ins. thick. 

Between thia point and French Village, some five miles farther east, are a number of old shallow 
diggings, but descriptions of these have not been obtained. Deep drilling was also done in sections 
25 and 35 of the same township ; the holes reached depths of about 260 ft , and were entirely in lime- 
stone and revealed no lead ore, according to Mr. Robert Tetley of Farmington. 

At Mine a Maneteo, on Big river, above referred to, Austin, in 1804, stated that the mineral was 
found within 2 or 3 ft. of the surface, in small particles in soft, gray limestone . This rock occurred 
in thin horizontal beds, 6 to 6 ins. thick, separated by spaces of 1 to 2 ins. filled with clay or galena. 
At Mine a la Plate, he describes the galena as assuming the form of veins in the.rock, accompanied 
by barite. 



WASHlNGTON-JEli'FBRSON COUNTY SUB-DISTRICT. 677 



THE WASHINGTON-JEFFERSON COUNTY SUB-DISTRICT. 

This sub-district includes the lead mines of Washington, .Teflerson and Craw- 
ford counties, and also those in the extreme northern portion of St. Francois 
county. Within its bounds are, therefore, the mines about Potosi, the Valle mines, 
and many others that have been so frequently referred to in preceding chapters. 
These deposits are distinct in many respects from those of disseminated ore In the 
St. Francois sub-district, and are all substantially of the same type, occurring prin- 
cipally in horizontal sheets or net-works, associated with clay and barite, and not 
so often in vertical crevices. Considerable zinc ore Is found in some deposits, some- 
times blende, but principally the oxidized "silicates." The quantity of barite 
associated with the galena makes it often an object of independent search. These 
are the principal reasons for making one sub-district of eo large and irregular an 
area. 

Though the mines of this sub-district have produced nearly one-third of the 
total yield of southeastern Missouri, its rate of production has never been so great 
as is the present production of the smaller St. Francois district ; the rate has, how- 
ever, been uniformly large for the past hundred years, and is maintained up to the 
present time. 

The rocks in which the deposits occur are the Potosi magnesian limestones of 
Lower Silurian age ; these limestones difier from those described at the St. Francois 
county mines, in that they generally contain chert in nodules and layers, and also 
drusy quartz in irregular masses, such as have already been described. Associated 
with the strata of limestone are also strata of sandstone and chert. The position 
of the rocks is normally horizontal, though strong dips indicative of local disturb- 
ances are observed over limited areas. The stratigraphy is such as requires the 
most detailed study in order to fully display the structure and formations. 

The density of mining over this area has been very great, though most of the 
openings were shallow and confined to the surface clays. Litton, in 1854, charac- 
terized all of Washington county as one extensive lead digging, with scarcely a 
section upon which no ore had been found, and scarcely a township without a mine. 

The principal groups of mines or camps are about Potosi, Richwoods, Fouche 
a Renault, Kingston, Old Mines, near Irondale and Caledonia, along Big river and 
about Palmer, all in Washington county; the Mineral Hill or Williams mines in 
Crawford county, the Valle mines in Jefferson and St. Francois counties, and the 
Frumet, Mammoth and Plattin creek mines in Jefferson county. Many of these 
have not been worked for a very long time, no descriptions are preserved, and 
everything is fallen shut, so that nothing of the mode of occurrence of the ore can 
be seen. Others have received notice in previously published reports, and, with 
the light of present knowledge, much of additional value is to be gathered from 
such old descriptions. A few of the mines have been operated during recent years 
and were examined. The following descriptions embody, therefore, first, the 
results of these recent examinations, and second, as supplementary, extracts from 
the information contained in earlier reports. 
G — 44 
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Concerning the productions of these mines of this sub-district, little detail 
can be added beyond what is given in the statistical chapter. The mines have been- 
so numerous, and many of them so small, that individual outputs have not been 
recorded or preserved . Statisticians have generally gone no farther than to give 
the yield of whole camps, or of furnaces which derive their supply from many dif- 
ferent mines. 



WASHINGTON COUNTY. 

THE POTOSI MINKS. 

The Potosi mines, or Mine a Burton, discovered in 1763, have been the scene 
of almost constant mining ever since. The openings or diggings about this place- 
which have been worked are practically numberless, and it is out of the question 
to describe or even enumerate any large proportion of them . They were mostly" 
shallow pits in the clay, however, and the conditions of occurrence of the ore must 
have been similar in all. During late years, more mining has been done in the 
magnesian limestone country rock, and a number of shafts 100 ft. and more deep- 
have been sunk. Very little work has been in progress about Potosi during several 
years, and opportunities were afforded for only a few underground observations. 

TheBugg shaft.— liiiB shaft was visited by the writer In the summei of 1892, and at that time 
was 112 ft . deep . It is located a mile SSW from the town . The conntry rock is a white or drab, 

BiliceoDS-looking magneeian limestone, containing very 
small dinsy cavities lined with dolomite crystals; it is of 
this character from top to bottom of the shaft. 

The ore occars in "rnns" or channels near the bot- 
tom of the shaft, which follow the stratidcatlon, and, 
crossing and anitlng, form a network of rnns snrronnd- 
ing pillars of barren limestone, somewhat as is shown in 
the adjoining iignre. The height of these ore channels is 
generally only a few feet, bnt sometimes they enlarge to 
cayernons dimensions, as much as 20 ft high; elsewhere 
the height may be only 20 inches. In width they vary 
from 3 to 10 ft. At the mine, the metalliferous mineral 
is exclusively galena; the gangne Is principally barite 
and some calcite; in the larger openings some led clay is 
fonnd. One vertical crevice traverses these workings, 
running N. 70° W. (mag.) , and extending to the surface. 
In width it varies from to 10 feet. It stands nearly 
vertical, and is traceable at the surface for over a quarter 
of a mile. Both galena and barite were fonnd in this 
crevice. Runs of ore at two upper levels have been 



^^^^^ 


EU 


;^^^ 


1 


J 




A 


[^\ NW^'CSr^^:XSN ^S \s 


\\\\N 


>>NV^N^\l 



PL /I AT 




T~l — 


^ss<^^^ 


.<<55^j^5^^r[ 


1 1 , 1 ■ ! 


1 L 1 



ENlAR.G£t> <fiO$S-S£.c:TIOH 



FlQ, 



?re cha\'2ll'st\hf Bugg\raft.°° °' worked in this mine, and the ore was found to "pitch' 

from one to the other. 



No zinc ore occurs in this or other adjacent openings, though it is found in other mines on the 
north and west sides of the town . 

ThiMc Arthur mines (E.) .—Under ^thls title arc included a number of mines upon some 10,- 
000 acres of land, including several old Spanish and French grants. Mining was begun here In 1798 
by Moses Austin on the well-known Mine a Burton tract, and since then has been carried on with 
greater or less diligence to the present day. The Castleman, Citadel and other old historic shafts 
are included In this property. One of the openings is described as follows by Mr. Eobertson: 

The Curtis and Hall shaft was formerly the old WiUeke property. It is very near Potosi. The 
shaft was 32 ft. deep, in a close-grained, earthy, dove-colored limestone, containing cavities with 
small quartz crystals. The ore (galena) occurs in a succession of pockets in a stratum of limestone^ 
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at a depth of 30 to 32 ft. ; the mineralizea portions or channels are from 2 to 8 ft. Jn width and about 
a foot thick, sometimes increasing to 6 ft. This portion contains pockets filled with harlte enclos- 
ing the lead ore, althongh the lead may oconr in the limestone direct, with no barite gangne, but 
in Ibis casein much smaller bodies. The nsnal occurrence is a body of barite lying horizontally 
about 4 feet wide and 6 inches to 1 foot in thickness, heavily mineralized with galena, which occurs 
both as more or less perfect crystals and as irregularly shaped masses . This ore body has gener- 
ally a course about N. 20° W , but branches off In directions S. 60° E and S. 60° W. It is significant 
that these are the general directions of the jointage planes of the limestone. The galena is found 
in masses weighing from a few ounces to several hundred pounds . The barite occurs as the white 
opaque variety, often in masses stained yellow and black on the surface by iron and manganese, and 
covered with small tabular crystals. Calciteis often associated with the barite, crystalizing on It 
in compound scalenohedra. 

In a shaft which was being sunk about one mile from the latter property, a distinct crevice 
was observed. The strike was nearly N.-S., and the crevice was about vertical. In was 2 to 6 
inches vride, filled with barite and galena, lying in irregular masses in the barite. The wall rock 
was heavily bedded, siliceous magnesian limestone, and was apparently absolutely unaltered. No 
movement in the wall was perceptible. The crevice had been followed for about 60 feet in depth. 

Austin, in writing of Mine a Burton in 1804, described the ore as found within 2 ft. of the 
surface. He separated it into two kinds : 1) ' 'gravel mineral, ' ' found immediately under the soil, 
mixed with gravel and coated with cerussite, and extending into sand rock below; 2) mineral in » 
bed of red clay under the sand rock, in pieces from 10 to 500 lbs . in weight, associated with barite. 

Schoolcraft, in 1819, described the ore as found in detached pieces and solid masses, in veina 
and beds, in red clay, accompanied by barite, calclte, pyrlte and quartz. In the clay near the 
surface "radiated" quartz was found. The gravel ore occurred under 4 or 5 ft. of red clay, and 
consisted of fragments or "pebbles" of siliceous rock mixed with galena, the whole about a foot 
thick. At the New Diggings he reported that the "most flattering veins' ' were in view when water 
caused their abandonment. In the Austin shaft he speaks of large quantities of ore filling crevicea 
in the rock. 

Broadbead, describing this lead district In 1876 \31, p. lOS], refers to the occurrence of galena 
in red clay at jyiineral Faint, and also. of barita and galena in horizontal bands in limestone. He 
also mentions the finding of specimens of barite which had replaced galena, as is proven by the 
presence of right- angular galeniferous lines. 

OLD MINES AND VICINIIY. 

About 5 miles north of Potosi is Old Mines postoffloe, about which mining has 
been prosecuted since 1725. As at other points, most of the diggings have been in 
the clay or shallow shafts. Very few developments have been made recently, and 
few opportunities for observation are now afforded . The following descriptions 
are hence based principally upon Litton's report of 1854. 

At the Old mines, themselves most of the galena was found in the surface clay and debris . Where 
found in the rock, it occurred In openings or caves, associated with barite Shalts had been sunk in 
1854 to depths of 54 ft. 

At the Prairie diggings, on the Old mines tract, Broadhead described a "run" 7 ft. wide and 
56 ft. deep, extending nearly due N. and explored several hundred feet. Other short runs or cave 
openings meet the ma'.n one, but generally terminate within » few feet. The openings were filled 
with masses of decomposed magnesian limestone country rock, barite, pyrlte, galena and calcite, 
sometimes in irregular and confused aggregations, but often in broken horizontal layers. 

At the Scott and See diggings, in the western part of section 22, township 38 N. ,2 E., depths of 65 
ft. had been reached. The galena was found in connecting caves or openings in a light-gray, sub-crys- 
talline magnesian limestone. These openings occurred in three series at depths of 20, 30 and 40 ft. 
respecitively, and were nearly horizontal. Their courses are N.-S. and B.-W. They were fllled 
with clay, galena and barite, and sometimes partly with limestone. In places, isolated chimneys 
of ore, extending to depths of 40 ft. , were encountered. 
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The Shibboleth mines, dleoovered about 1811, are some three miles east of Old mines, in section 
ai. They yielded large amounts of ore dnriDg tlie first years of operation. The principal mining 
was over an oblong tract about a mile long in an B.-W. direction, and a quarter of a mile broad. 
Almost all of the galena was obtained from the surface clay by shallow pits 16 to 40 ft. deep. The 
deepest shaft was 60 feet. Some deep drilling has been done here during recent years. 

About Bel/ontaine, two miles north of Shibboleth, a number of mines have been operated . The 
deepest shaft was down 75 ft., almost entirely in clay. Barite is associated with the galena. At 
the Cannon mine, shafts reached depths of 60 ft. ; the galena was obtained from the clay, and was 
associated with some pyrite. At the Prairie diggings, about a mile north of the postoffice, in sec- 
tion i, a number of shafts were sunk, reaching depths of 40 ft. Galena was found at two levels. 

Kingston, in the northeastern quarter of the county, on the Mineral fork of Big riTer, is the 
center of a number of small mines. The Wit & Elliot diggings, about two miles west of the town, 
in the NE. M of section 26, consisted of shafts from 20 to 60 ft. deep, in which the ore was found at 
different levels in the rock. On the Becquette tract, about a mile south of the postoffice, a vertical 
lode was traced 330 ft . in a N. 82° W. direction, varying in thickness from 3 to 9 Inches. Much 
barite is associated with the galena here, and has been mined and shipped in large quantities. 

RICHWOODS AHD VICINITY. 

About Riohwoods, In the northeastern corner of the county, lead ore has been 
mined during the past 80 years; but, of late, little work has been done. 

At the old LaBeaume diggings, in section 32, township 40 N. , 2 E ,ore was obtained in large part 
from the surface clay, but also from the rock, in which it occurred at different levels, in horizon- 
tal sheets associated with barite. 

The French diggings are about three miles northeast of Elchwoods, in sections 21 and 28. The 
ore was obtained principally from the surface clays. 

At the Old Dutch, or East Wood diggings, ore is reported to occur In a vertical crevice M to 6 
Inches wide . 

FOURCHB A RENAULT AKD VICINITY. 

Pourche a Eenault postoffice is about eight miles northwest of Potosi, in sec- 
tion 7, township 38 N., 2 E. This is near the site of the old Mine Renault, dis- 
covered about 1725. As developed in 1804, Austin describes the ore as of good 
quality, generally found in the limestone in irregular veins. Schoolcraft noted 
that zinc ore was abundant there as blende, of a black color. 

At the Shore diggings, abont a mile south, in section 18, a shaft was sunk to a depth of 100 ft. , 
in solid magnesian limestone. At this depth a series of openings was encountered, filled with 
loose fragments of country rock and clay, galena and barite. Liater, the shaft was extended to a 
depth of 40 ft. farther without encountering any opening. 

The Lupton diggings are in the next section to the east (17) . They were distributed over a tract 
half a mile long and about 460 ft. wide. The deepest shaft was 80 ft . , and the surface clay was 26 ft. 
to 30 ft. thick. The galena wa3 found generally in caves in the rook, which connected with each 
other and were mostly at the same level; a little barite was found. 

The Lynch mines , in section 16 of the same township, operated similar cave-filling deposits. 
Many shafts had been sunk, on an average about 64 ft. deep. From these, drifts were extended for 
distances of 200 and 300 ft. The adjoining Casey and Claney diggings were distributed along three 
belts, having a NW.-SE. course. The ore was found in the surface clay and in caves in the rock. 

The Cook diggings, in section 8, a little east of the postoffice, were in surface clay .' 

The Brock diggings are about five miles west of Fourche a Renault postoffice, in section 4, 
township 38 N . , 1 E . ; the mining was entirely in clay . 
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PLAN OF 

PALMER LEAD MINES 



CONSTRUCTED FROM SURVEYS 



IRONDALB AND CALEDONIA. 

West of IroDdale and 
north of Caledonia are 
numerous diggings 
■which have yielded con- 
siderable quantities of 
lead and zinc ores, the 
latter principally smith- 
Bonite. The Deggendorf 
zinc works, two miles 
north of Irondale, were 
erected about 1S70 to 
treat these ores. Of late 
years little or no work 
has been done at these 
mines, and opportunities 
for examination are poor. 
Much of .the ore was un- 
doubtedly obtained from 
the surface clay, as else- 
where. 

At the Faguaher digging/, in 
section 13, townslilp 36N., 
2E . , oTe wae mined In part 
from openings in tlie lock, 
according to Litton, and 
donbtlees occnxred under 
similar conditions in adjoin- 
ing openings. 

The Peach Orchard diggings, 
described on p. 465 as yield- 
ing ore with a somewhat re- 
markahle silver contents, is 
in this vicinity. 

THB PALMES MINES. 

The Palmer lead mines 
are the same as the old 
Fourche a Courtois 
mines discovered in 1814. 
They are located in the 
southwestern portion of 
Washington county, 
principally in and about 
the northeastern quarter 
of township 36 N., 1 W. 
The approximate dis- 
tribution of important 
Pig. 235. Mapof the workings in 1892 of two shafts of the Palmer 0Pe°*°SS IS Shownonthe 
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trict. These mines have been extensively worked during different periods. In 
1831, some 200 people were employed here. In 1854, Dr. Litton enumerates over 
20 noteworthy openings. Up to that time nearly 4000 tons of lead ore had been 
produced. The deepest shaft was not over 85 ft., penetrating magnesian limestone. 
The ore was usually found in surface clay, but also in openings and caves in the 
rock, associated with barite. Between the years 1870 and 1891, about 10,000 tons 
of lead ore were produced. 

These mines were visited by the writer in the summer of 1892, and also by Mr. 
Robertson in 1891. The following descriptions are the results of the observations 
of both, and, though opportunity was not afforded for the inspection of many 
openings, the deposits described will serve well as types for all of this vicinity. 

The Parole mine —This mine, operated by the Palmer Lead company, Is eitnated in the 8E. X 
of section 6, township 36 N , , IB., near the center of the southern line . The shafts are located on 
the hill-tops, about 200 ft. above the adjacent valley, and SOO ft. above Palmer postolBce. They 
vary in depth from 130 to 145 ft . The rock passed through is principally magnesian limestone. 

The Jumbo shaft, examined by the writer, was 146 ft. deep. Only one lun of ore was found, 
this at the bottom of the shaft, in aflat sheet generally about one foot thick, but varying from a few 
inches to 6 ft. This run is made up of a net-work of channels, as is Illustrated in the plan of the 
mine shown in flgjire 235. Main channels and cross-channels are recognized. The former run gen- 
erally NE.-SW. , and average about 4 ft. in width, though they range from 2 to 12 ft. ; the latter 
average about 2 tt . in width, and run in various directions . The contents of these channels consist 
generally of galena near the top and bottom, with a filling of barite between. This is exactly 
illustrated in the accompanying figure 236, from a sketch made in the mine. Near the outcrop, the 
barite is not so abundant, and pyrite and limonlte are found in its place . The barite is clearly 
Been to be deposited after the galena crystals were formed; it occurs both in nodular, dense forms, 
and friable, in which conditions respectively it is known as "ball tiff" and "chalk tiff." Well- 
formed crystals of galena are often found lining small cavities, and crystals of anglesite are 
sometimes found in these. The country rock is a siliceous-looking magnesian limestone, contain- 
ing many small drusy cavities, lined with dolomitic crystals. Larger cavities are also found, and 
the rock is thus very open and vesicular in places. These cavities are sometimes filled with clay, 
sometimes with barite, and are sometimes lined with drusy quartz, known as "mineral blossom" 
and as "moory flint." Such quartz is very abundant in the residuary clays along the foot-hlUs, 
but is not so common oa the hill-tops. Patches and lenses of chert are frequently found in the 

limestone here. Under the main run of ore is generally 
a series of layers of friable eandstone, and of white and 
yellow clay; the limestone is usually soft and crumbly, 
both above and below the bed of ore . 

A number of other shafts were sunk in this immediate 
neighborhood, all operating the same sheet of ore . Other 
sheets and runs are found at different levels In other 
shafts. An upper one, at a depth of about 100 ft., con- 
° Le°ad*S5ne*' ^^^ ^^Im^r ^j^^^ ^^^^^^ „£ barite, with a Uttle galena and consider- 
able pyrite; it is rarely worked The second, which la 
of less importance than the iirst, is generally about 4 ft. above the lowermost and sometimes runs 
Into it. The third, or bottom, which we have described, is the one principally worked. 

In former years, much ore was obtained from the clay diggings, and both galena and cerns- 
slte were found. In this clay the galena frequently lay in sheets, which were, however, not hori- 
zontal, but lay in ' 'pitches and flats," somewhat as we might expect the contents of such channels 
as we have described to lie, if the enclosing magnesian limestone were gradually removed by 
solution. 
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MINES N0KTHBA8T OF PALMBR. 

In section 31, township 37 N.,1 W., are a number of mines, as indicated on 
the map. These have been worked at intervals daring the past 30 years. A few 
of the openings are a little farther west, In Crawford county, but will be considered 
here because belonging essentially to the same group. The locality was visited on 
different occasions both by Mr. Robertson and the writer, and the observations then 
made are supplemented by notes kindly furnished by Dr. W. A. Metcalf, of SteelvlUe. 

The Jumbo shaft.— TUb Bhaft 1b situated tn the NW. M of section 1, 
township 36 N. , 2 W , well np in the hlUa, nearly 200 ft. above the valley. 
It was sunk hy the Star mining company npon a well defined crevice mn- 
ning N. 80° W The country rock is principally magnesian limestone. 
These facts and the location of the shaft are lUnstrated in the adjoining 
flgnre 237 The crevice varies in width from one to seven inches, aooord,- 
ing to our notes, though Dr. Metcalf reports an average width of as much 
' as 2 ft. It dips flcom 70 to 80° N. , and has heen traced a distance of over a 
mile. The contents of the lode consists of barite, calcite, pyrite, frag- 
ments of limestone and of llmonite, containing galena and blende, the 
The Jnmbo whole Intimately mixed is such a way as to be difflcnlt to concentrate. 
Some 12 or 16 tons of ore were raised, bnt still remain on the dnmp. 
The Dry Bone shaft Is about half a mile eaiit of the Jnmbo, in the NE, X of the same section. 
T?he shaft had been sunk about 40 ft. ; massive dry bone or ceruBSite was found near the surface. 
The same vein as in the Jumbo shaft was encountered here, containing similar ore, bnt without 
barite. 

The Kellogg shaft is about a quarter of a mile east of the Dry Bone shaft, in the NW. ^ of the 
adjoining section 6. The shaft, 36 ft. deep, was sunk on the same lode, containing ore similar to 
that of the Jumbo shaft, with considerable barite. It Is entirely in magnesian limestone, with the 
exception of about 2 ft. of decomposed chert near the top The average thickness of the lode Is 
from 6 to 8 in., and it dips about 80° N. It sometimes reaches 3 ft . in thickness . Galena is the 
principal ore, but much massive cerussite was found in the surface clay. 

The Little Satvrday shaft, of the Martin Mining company, Is ;about one mile northeast of the 
-Kellogg, in the SB. K of section 31 , The shaft was 34 ft. deep, and entered » large clay opening 

near the base. The adjoining figure 238 is 
an Ideal croBS-sectlon through this shaft 
The opening is horizontal in position; is 
between limestone beds, and Is completely 
filled with clay of red colors, very plastic 
and homogeneous, but showing distinct, 
horizontal bedding-planes. In this clay are 
freqaent blocks of limestone, and alBO large 
slabs of galena, often in the form of an ag- 
gregate of big cubic crystals, with surfaces 
The surfaces of the limestone are also decomposed 
and soft, and both the roof and fioor are very irregular, as Is illustrated In the sketch. 

The Poverty Flat workings are in the NW of the NB. M of the same section, and about a 
quarter of a mile north of the last. Numerous shallow shafts have been sunk here through mag- 
nesian limestone containing much chert In thin layers. One such layer of chert one foot thick was 
encountered at a depth of 10 ft. , composed of very white, fragile shattered chert; under this the 
galena was found in pockets in the limestone Some calamine was also found here, but is not 
abundant. Since the opening of these mines In 1890, about 15 tons of ore had been taken out at the 
time of inspection in 1891. 




Fig. 238 The Little Saturday shatt, 
somewhat rounded and coated with cerussite 
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CRAWFORD COUNTY. 

A large number of mines have been worked in Crawford county, and mining- 
began here as much as sixty years ago, but the production has been comparatively 
small, and none of the operations have been on an extended scale. Developments 
have been confined almost entirely to the eastern half of the county. Only at a. 
few points has work been done during recent years, and, hence, the Survey has 
had few opportunities for examination. The following descriptions are, thus,. 
based partly upon original observations of the writer, partly upon descriptions 
kindly furnished by Dr. W. A. Metoalf, of Steelville, to whom the Survey is much 
Indebted for assistance rendered in many ways, »,nd partly upon the early published 
descriptions of previous reports. 

Mineral Hill mine— This gronp of diggings occupies portions of sections 32 and 33, of town- 
ship 4eN., 2 W. This is abont the center of what have been the more prodnctive mines of the 
connty . Work was in progress here abont 1836, and, at times, as many as 500 men have been em- 
ployed. The total prodnction np to 1856, according to Mr. Engleman, amonnted to about 500 tons. 
He described the diggings as shallow, and as in the surface clay. On adjoining land, a creyice in 
magnesian limestone was encountered, running ENE , containing galena in a sheet, and Iron ore 
in red clay. In the same section, another crevice, 3 to 4 ft. wide, was worked to a depth of 60 ft. ^ 
and for 600 ft. along the strike; It also contained galena and ocher; layers of chert extended entirely 
across the crevice. Ore was also found in caves. 

Williams mine.— This mine was also in section 32 of the same township . It was first opened 
in 1851, and produced np to 1854, nearly 200 tons of ore. During 1864 to 1870, about 25 tons more 
were produced. It is described as consisting of numerous shafts and tunnels on aline running 
about NB.-SW. Three crevices or pipes were recognized, ftom 25 to 30 feet apart, which were- 
normally from 2 to 8 feet wide and 3 to 4 feet high, though at one point a width of 40 feet and a. 
height of 18 feet was exposed. The galena was bedded in red clay, together with pyrite and ocher. 

Hibler diggings —These are in the NE. M of section 35, same township, Galena was found 
loose in the clay, in crevices or pockets, and also in thin sheets In magnesian limestone. Between 
1868 and 1875, about 60 tons of lead ore were produced. 

Rich Hill diggings .—The&e are in the SW % of the NW. X of section 33. The galena was 
found in the clay and in a few thin veins in the magnesian limestone. Since 1873 about 100 tons of 
ore were produced. 

The SappiTigton, Barby, Clarke and Isgreeg miTies. — These constitute a group of mines imme- 
diately south of the last, in the northern tier of sections of township 39 X. , 2 W. The ore was 
found in a sandy, magneslaa limestone, with layers of chert, and occurred in small crevices and 
pockets and as float mineral In the clay, aEsoclated with iron pyrite . Between 1862 and 1875, about 
76 tons of ore were produced. 

Ransom or Hopkins diggings.— i:beBe mines are in section 15, township 18 N , 2 W., and are 
consequently about 10 miles south of the last . They constitute the center of another group . The 
ore occurred here in sandy magnesian limestone, near a contact with sandstone. Galena was found 
In sheets 5 ins. thick and 3 ft. wide, lying horizontally and extending in an easterly direction. 

Fort diggings (M J— These were discovered in 1840, and have yielded since about 150 tons of 
lead ore, as well as some blende and smlthsonite. The ore is found in clay openings between beds 
of magnesian limestone. Drifts extended into the hillside 75 to 100 ft . The openings, as thus fol- 
lowed, grew smaller and smaller or "closed down," until only a narrow and generally barren cre- 
vice remained. The adjacent rock is generally very soft and of a sandy texture. Considerable- 
tallow clay was found associated with the ore. 
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Harman mines (M ;— These are abont a mile and a half northtast of the last, In section 21 of 
the same township. The rocks and the mode of occurrence of the ore are similar. Abont 50 ton& 
of lead ore have been mined. 

Kings Mountain mines.— These were first opened about 1859, and have been worked at Intervals 
since. They are in section 33. About ISOtonsof ore have beentaken from shallowshafts. Hecently, 
a shaft has been sunk and a tunnel driven here, located as shown in the adjoining figure. The shaft 

was abont 75 ft deep, and encountered a small bunch 
or pocket of galena and barlte at the bottom . This is 
at about the same horizon as the face of the tunnel ,. 
where similar bunches of ore were seen to occur at 
rather wide intervals along a siraliflcatlon plane. 
Patches of chert occur in the limestone . A drill-hole 
sunk 100 feet below the bottom of the shaft penetrated 
limestone exclusively almost the entire depth, tbougb 
some chert was encountered about 70 feet down . 

Lead Mountain mine (M ) —This is on the adjoining 
forty to the east of the Kings Mountain mines . The 
Moutray mine is immediately north . The yield In re- 
cent years was about 25 tons, and large amounts were 
produced in early days, of which there Is no record. 
At Lead mountain, the galena occurred In horizontal 
sheets, between beds of limestone and associated with 
barlte. In the Moutray, the galena was found princl- 




2 W . The ore was found 



Fig. 239. The Kings Mountain mine 

pally in crevices, with some blende and smithsonite. 

The Matthews m.inea (M )—TheBe are in section 11, township 37 N 
loose In the clay. About 10 tons were mined. 

Stanford mine (M J— These diggings are In section 8 of the same township. The galena was 
mined in large masses, lying loose in the clay. Abont 5 tons were produced. 

Green's Hill mini ("M. J— Lead ores were discovered here in 1868, In section 6, township 36 N , 
2 W. About 65 tons have been produced. The mines are situated on a high hill, capped by sand- 
stone. The ore is found mostly In the clay beneath the sandstone and above Ihe limestone, also in 
crevices extending into the limestone ; It is generally associated with broken chert . 

.Ba(on mine CM ;— This digging Is in section 10, township 36 N.,B W. Lead ore was discovered 
here in 1890, in the bed of Dry creek. A broken bed of chert above a broad sniface of limestone- 
was exposed, and the ore was found in a narrow opening between the two. It extended In all 
directions, so far as explored, without diminishing in thickness. Some barite is associated with the 
galena. About 3 tons of ore were mined. 

Cole diggings (M) . — These are in section 34 of the same township . They were discovered long- 
before 1860. About 100 tons of ore bave been produced. The limestone is 'free from chert and drusy 
quartz, and can be readily penetrated by a diamond drill . 

Arthur mines (M) .—In sections 17 and 18 of township 36 ST., 4 W., are diggings which were 
opened in 1863. About 65 tons of lead ore have been taken from the surface clay. One large mass 
of galena was Ung out weighing over 2 tons. The limestone Is of a bluish-gray color, entirely free 
from chert, and with occasional specks of disseminated galena. 

In addition to the developments thus far described, lead ore has been mined at a number of 
other localities, and lead and zinc ores have been found and some prospecting has been done at a 
still greater number. Such occur in the norlhwestem part of the county near Maries. For the 
eastern part. Dr. Metoalf furnish s us with the Information of the following table: 



•686 



LEAD AND ZINO DEPOSITS OF MISSOUBI. 



NOTES ON MINES OF EASTEBN CEAWFOED CO0NTY. 



Location. 


Name. 


Tear 
opened. 


Tears 
operated. 


Lead ore 
produced. 


37N.,2W. 
38 N., 3 W. 


BectionU 

" 11 


Usury 

Lockhart 

Luke Bluff 

Coffee 

Snlllvan 

Carter 

Sonlard 


1871 


Early years. . 


Tons. 
6 

Only a little 


39 N ,2W. 

40 N ,2W. 


5 


1865 

Before war 

1860 

1890 

1875 

1860 


At intervals.. 
1890 


10 
125 


40N.,2-W. 


section 26 

31 

•' 32 

" 33 


30 
6 


" 


1875, '78, '92.. 
Early years. . . 


120 
100 









JEFFERSON COUNTY. 

Mining in Jefferson county has been principally along the southern and south- 
western borders, though considerable amounts of ore have been obtained in the 
central portions, a few miles south and a few miles west of Crystal City. Along 
the southern border, the mines extend across the line into St. Francois county, 
^ut these will be described here, nevertheless, as they belong properly to the Jef- 
ferson county group. 

THE VALLE MINES GROUP. 

This group of mines includes a large number of shafts and shallow pits distri- 
buted over the northeastern sections of township 38 N., 4 E., and over the 
northwestern sections of township 38 N., 5 E. In this group we include the 
Valle mines proper, the Perry, the Bisch, the Tarpley, the Garatee, the Corn 
Stalk, and other mines of this vicinity. Work was first begun here about the 
year 1824, and the deposits have since yielded large qaantities of both lead and 
ainc ores. Many figures of production of early years have already been published, 
to which reference is made in the chapter on statistics. In addition, we introduce 
the following tables, Jurnished by Mr. Felix Rozier, president of the company: 



iead smelted at Perry mine, 1855 

" 1856 

" " 1857 

" " 1858 

1869 

Total 



76 tons . 
130 " 

78 " 
101 " 
113 " 
497 " 
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LBAD MADE INTO PIGS BT THE TAILS MINBB. 




rears. 

1862 


Tons lead. 
284 

263 

236 

296 

398 

326 

311 

205 

239 

163 

133 

167 

283 

253 

162 

180 

203 


rears. 

1879 


Tons lead. 
161 


1863 


1880 


136 


1864 


1881 


131 


1865 


1882 


105 


1B66 

1867 

1668 


1883 

1884 

1885 


99 
150 
337 


1869 


1886....... 


494 


1870 


1S87 


440 


1871 


1888 


258 


1872 


1889 


242 


1873 


1890 

1891 


209 


1874 


281 


1875 


1892 


550 


1876 


1893 


826 




Total 




1877 {eBtimate A. W.) 


8,519 


1878 









SHIPMENTS OF ZINO GEE 


rKOM THE VAL-LB MINES. 




rears. 


Tons zinc ore. 


rears. 


Tons zinc ore. 


1870 


2,677 


1883 


2,210 


1871 


2,500 


1884 


2,210 


1872 


2,000 
2,200 
1,328 


1885 


1,866 
1,735 
2,662 


1873 


1886 


1874 


1887 


1876 


2,500 


1888 


2,416 


1876 


3,938 


1889 .' 


2,246 


1877 


3,986 


1890 


2,678 


1878 


3,244 
2,239 


1891 


2,100 


1879 


1892 


2,026 


1880 


1,973 
2.150 


1893 


1,225 




Total * 




1881 


56.970 


1882 


2,073 











Up to the present date, the mines have produced about 38,000 tons of lead ore 
and about 62,000 tons of zinc ore. The latter consists mostly of the carbonate, 
smlthsonite— calamine and blende being comparatively rare. 

The abundance of zinc ore here is especially remarkable, when the fact of its 
entire absence in the closely adjoining Bonne Terre deposits is considered. Fur- 
ther, the prevalence of chert, drusy quartz and other forms of silica throughout 
the country rocks, would warrant the expectation of finding more silicate of zinc 
than exists. The contents of zinc ores may be judged of from the following 
Tesults, kindly contributed by Mr. Bozier. 
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ANALYSES OF SIX DIFFffiEENT SAMPLES OF ZINC ORES FROM THE VALLE MINB. 

( Chauvenet Sf Blair , Anals.) 





Oxide. 


Metallic zino. 


1 


Mixture of Carbonate and Silicate 


66 90 
58.88 
59.93 
51.73 
48 22 
56 81 


45 68 


?, 


"Cllnlcer" -Carbonate 


46 82 


3 




48 06 


4- 


tt IC 


11 50 


n 


* 'Clinker' '-Carbonate and oxide of iron 


38 67 


fi 


''Clinker* '-Carbonate . ... 


45 55 









The deposits occur here in a crystalline, white magnesian limestone, of open 
texture, with numerous small cavities lined with dolomite crystals. In this rook, 
drusy quartz and chert are found, though some exposures are entirely free from 
such. 

Most of the older workings are now abandoned, and comparatively few mines 
are accessible for study. Several of these were visited by the writer in 1892. The 
following descriptions illustrate the modes of occurrence of the ore as then ob- 
served. 

The Garatee mines. — Tbeee mines are located 
abont a mile and abalf northwest of the railway 
tnnnel, somewhere near the sontheastera corner 
of section 1, township 38 N. , 4 E. Several shafts 
have been sunk here. The workings of No. 6 
were examined . This was about 135 ft . deep, and 
three runs of ore were encountered at depths of 
65, 95 and 136 ft , respectively. The ehaft was 
sunk in a chimney or opening, and no rock was 
encountered down to the upper run of ore. This 
consisted of a net-work of channels lying in an 
approximately horizontal position, similar to the 
occurrence of ore described at the Palmer mines, 
Washington county, and Uke those at the Com 
Stalk and Yalle mines, next described. These- 
channels contained a large amount of red clay. 
The ore was principally galena, enclosed in barite; 
some smithsonite is also found . With these occur 
calclte in large crystals, pyrite, and some llmon- 
ite The ore of the other runs is found in similar 
net-works of channels; these are connected at 
times by vertical chimneys. The channels are fre- 
quently not over 1 ft. thick and a few feet wide, 
but they often expand to cave like dimensions. 

The Com Stalk diggings .—The&e were shallow 
pits at the time of inspection, andtbe deposits had 
been quite recently opened. They are located 
about half a mile northwest of VaUe mine post- 
office, and consequently about in theNW. M of ' 
section 6, Immediately adjacent to the railway 
track. The galena was first encountered in the 
surface clay in the railway cut, lying directly on 
the limestone country rock; thence westward^ 
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Fio. 240. Flan and section of ore channel at the 
Com Stalk diggings. 
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■with the rise of the hlU, it extended under the rock also. Shafts to the depth of 30 ft. had been 
snnk at the time. The ore was galena, In large masseB, associated with and imbedded In barlte, 
as Is shown in the adjoining flgnre . Red clay is also found with the ore . These materials oconr 
in a net-work of horizontal runs, as lllnstrated in flgnre 240; they were confined to one plane of 
stratification so far as developed at the time. The channels were of flattened, lenticular sections, 
being normally 12 to 18 inches thick and abont 3 ft. wide. Some pyrite and some calcite were 
found, and a good deal of limonite adhered to the galena. The rock enclosing the ore is normally 
a very llgbt-colored, crystalline, magnesian limestone: bnt near the contact with the channels it 
is softened and sandy. Abont fourteen openings had been sunk In an area of less than 16 acres. 

The mines south of these, along the hlU-side through which the railway tunnel is cut, operated 
similar bodies of ore, though they diCfered from those described, in containing less barite and more 
smlthsonite. Very little, if any, blende or calamine is produced from these mines. 

The Valle mines —The Valle mines were examined by Dr. Litton in 1854. They were situated 
In sections 7 and 8, township 38 N. , 5 E. They were located on what was known as the West hill. 
Ten shafts had been sunk, of which the deepest was 170 ft. The ore was found in openings or crev- 
ices, connecting with each other, and filled with broken rock,'clay and galena. Three series were 

recognized, the first and second abont 20 feet 
apart, and the third, or lowest, 8 ft. below the 
second. All work at the time was conducted in 
the second series . The adjoining map is repro- 
duced from an illustration published in Dr. 
Litton's report. It was prepared from actual 
surveys, and is especially valuable as showing 
the exact ehape of these deposits. 

Perry mine.— The Perry mine is in the E. H 
of the NE. M of section 18. In 1859, eight prin- 
cipal shafts had been sutk, the deepest being 
165 ft. Galena was found in small caves and 
openings, of which there were four series, with 
intervals of 18 to 46 ft. between. These were 
connected by vertical chimneys. The second 
series was the most worked. These openings 
were filled with clay; loose rock, galena, blende 
and smlthsonite, all thoroughly mixed. Tallow 
clays of white and reddish colors were found in 
beds and along seams. Much of the ore, called 
dry bone here, was a mixture of galena and of 
silicate and carbonate of zinc. 

Bisch mine.— The Bisch mine was located in 
the W. K of the NB. }i of the same section. 
Ten shafts had been sunk here, the deepest 
reaching 105 ft. Two series of caves were rec- 
ognized with an interval of 20ft. belween them. 
The ore channels ran in all directions, and those 
of the two series were connected by chimneys 
It was observed here that, when those of one 
series were rich, the channels above or below 
were correspondingly poor. The shafts were sunk in from 10 to 30 ft. of clay and decomposed rock, 
under which magnesian limestone, solid and siliceous, was penetrated to the bottom of the shaft. 

The McCormick shaft was in section 11, of the same township, in the NE. M. The shafts were 
85 and 65 ft. deep. At the bottom, a series of openings like the last described was encountered. 

TorpZey mines.— The Tarpley mines were in the NE. Kof section 11, township 38 H., 4 W. The 
deepest shaft was 180 ft. , passing through 40 ft. of red clay and then into magnesian limestone. 
Two series of openings, 15 ft. apart, were encountered. They were each filled with galena and 
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Fig. 241 Map of the Valle mines. 
From Litton report , 1854. 
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barite. Teatherstonehangh, In 1836, describee what mnst have been the same mines, as a gallery, 
100 ft. from the surface, containing broad veins of bright galena in a paste of waxy clay; one open- 
ing, 40 ft. wide and the same in height, was filled with this red clay, and contained plates of galena 
at the bottom. At a depth of 80 ft. , a horizontal bed of galena was found, and another at 110 ft. 
These were about 1ft. thick, and were accompanied by numerous subordinate veins and threads. 
They were uniformly horizontal, but a "Main channel" was encountered, standing in a nearly 
vertical position. This was about 18 inches wide, and its course was NNE. The horizontal deposits 
he regarded as lateral jets from this main lode. 

Among other mines in this vicinity we may cite: the Boston & Tyler, about half a mile south- 
west of the Tarpley, the Bogy's diggings, about half a mile east of the last, and others about the 
present Valle mine and ppstoffice. They are very numerous, and It Is impossible to describe or 
refer to all. The descriptions already given will suffice, however, to illustrate the mode of occur- 
rence of the ore . 

THE MAMMOTH-FEUMBT GROUP. 

Along Big river, below the crossing of the Iron Mountain railway, and prin- 
cipally on the northern side, are a number of mines for a distance of some 10 miles 
from the railway. Prominent among these are the Mammoth and Frumet, from 
which is derived the name of the group. Gray's mines here were worked pro- 
bably before 1830. The Mammoth mines were opened in 1843, and in the next 7 
years yielded 2500 tons of ore. The Frissel mines of this group were discovered 
in 1842. Work at the Frumet mines was not begun before the early seventies. 
These deposits all occur in magnesian limestone, and are in many respects similar 
to those last described. A few of the openings have been worked during past 
years, and some of these were visited by the writer. 

Lee's diggings .—These are situated In the NW. M section 13, township 39 N., 3 E. Work has 
been conducted here for a good many years at different Intervals. Much of the ore was dug from 
shallow pits along the outcrop of the run of ore. At the time of inspection, in Becember, 1893, a 
shaft 80 ft. deep had been sunk through solid limestone to the ore body. This consisted of a net- 
work of nearly horizontal channels similar to those already described . These follow stratification 
planes, bnt dip with the rocks a few degrees to the N. Two runs were recognized here about 3 ft. 
apart, the upper being principally worked. The ore channels were from 6 to 14 inches thick and 
from 3 to 14 feet wide , and were sometimes filled entirely with galena. The galena is, however, 
generally enclosed in barite, and sometimes has pyrite nnderneathit. Perhaps one-fourth of the 
ore taken out is blende, which is thrown away at present on account of the dif&culty of separating 
It from the associated barite. Some clay openings are found, but no vertical crevices were seen. 
The ore stratum rises gradually to the surface, and early surface diggings were along its outcrop. 

The Mammoth mine —This mine is about a mile north of the last, In the NW. of the NW. X of 
section 12. Little or no work has been done here during recent years. In 1854, Dr. Litton found it 
operated by shafts about 80 ft deep. The ore occurred in an irregular series of caves, running in a 
general E.-W. direction. These were from 4 to 9 ft high, from 4 to 12 ft. wide, and were oonnncted 
by narrower openings. They were sometimes partially filled with clay and loose rock and ore, and 
often massive galena was found in large quantities adhering to the sides and tops of the caves. A 
line of disturbance and faulting, which we have already referred to (p , 355) , is described by J . V'. 
Philips [169] as running immediately north of this and adjacent mines, and was believed by him to 
have some connection with the deposits. The mine is referred to by Christy, in 1845, as in an irregu- 
larly formed crevice, containing galena and calclte in large masses, mixed with clay and sand 
1234, p. 419}. Broadhead observed the following order in the deposition of the minerals here: 
1) botryoidal quartz, 2) iron pyrite, 3) blende, 4) barite, 6) calcite [31, p. lOS]. 

The Frumet mines.— These have been the scene of very large operations and of the waste of a 
great deal of money in poor methods of mining and premature improvements and erection of plants . 
During the past 25 years $160,000 has been expended here. 
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LEAD AND ZINC — PLATE XL. 





OAZIN CUT AND TUNNEL VIEWS — FRUMET. 



Flo I WALL OF OUT SHOWING ORE POCKETS. 



FlQ. -2. MOUTH OF TUNNEL. 

From photograph by W. P. Jennty. 
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The property includes about 1300 acres, distributed over portions of sections 28, 33 and Si, 
township 40 N. 3 E. The postoffloe here Is ahout eight and a half miles from Djb Soto. Openings 
have been made on various parts of the property, and both lead and zinc ores have been obtained. 
The principal of these openings are known respectively as the Zinc mine, the Snphia cut, the Frumet 
shaft, and the Cazln out and tunnel. These were all examined by the writer In I^ovember, 1893, in 
company with Mr. George W. Taussig, the present owner. The following descriptions are from 
notes taken then : 

At the Zinc mine the ore has been taken out in an open cut. It consists largely of galena in 
barite, occurring both in crystals and in disconnected sheets. Some blende and calcite are also 
found, associated with red tallow clay. These ores occur In small pockets, velnlets or sheets,, 
running irregularly through the magnesian limestone, and also following planes of stratification. 
These sheets are generally not more than a few inches In diameter, and are confined to a few feet 
of thickness of the limestone, which preponderates greatly in quantity over the ore. The deposit 
may be classed as a stock werk. 

The Sophia cut Is about one mile north of the Zinc mine. The excavation is in the side of a 
hill , in thinly bedded magnesian limestone, which contains a considnrable quantity of pellucid, 
bluish chert, concentrically banded, and occurring in lenses, thin layers and irregular masses, such 
as are illustrated in figure 18, on p. 336. The ore consists of galena in barite, and fills small cre- 
vices running in different directions through the limestone. Crushed rock and sand is also found 
along these crevices. There is no one prominent crevice, and they follow no one direction, but are 
horizontal and at all angles. Pyrlte, in considerable quantity, is found in placps; no red clay was 
seen. The magnesian limestone is of the usual granular, white kind, associated with drusy 
quartz, which is abundant over the surface. 

A few hundred feet northeast from this cut, the Frumet shaft was sunk 140 ft. deep. It pene- 
trated white, magnesian limestone, which contained a little barite, some little galena, and traces 
of blende. No ore body was, however, encountered. 

The Cazin cut and tunnel .—Tbla Is a very large excavation on the top of a hill overlooking 
Big river. The rock is a magnesian limestone, pitted and granular, though In part shaly and brec- 
ciated. The ore is galena and blende, mostly associated wlih barite and calcite. It occurs in 
cavities or caves, 1 to 6 ft in diameter; It Is also found following certala layers of the rock; but, In 
other places, it follows interlacing veins through massive limestone, in true stockwerk fashion; 
again it is found between fragments of brecslated rock. No one persistent vein or other ore body 
Is recognizable. An attempt was made to mine the ore by an open cut; but from the face presented, 
the proportion of ore seems hardly to justify this course. The existing cut is very large, though 
partly under roof In a tunnel Its dimensions are approximately 800 ft. in length, 80 ft in width, 
50 ft. in depth. Some pellucid chert occurs in the limestone here. The modes of occnrr«noe of the 
ore are illustrated in accompanying plates. The large fresh surface In the open cut offered oppor- 
tunities for illustration which were unequaled elsewhere, and they were, hence, taken advantage of 
to seflure a number of illustrations of ore phenomena which are typical of the whole sub-district. 

This property has been examined by others in the past, and has been undoubtedly damaged 
by the extravagant reports which have been made. Though there was probably much ore here, 
there is nothing In the conditions now presented at the various openings which is different from 
those at other mines in Washington and Jefferson counties, and the same precautions and economical 
methods in working the ore must be pursued In the development of this property as in others. 

The '''Siginp leaf" is described by Litton as about 6 miles north of the Mammoth, and an 
"Bdgirgvein" is described by Mr Forrest Shepherd at Frumet. They are probably the same. 
Acording to Litton, It consisted of a vertical crevice, running in a N. to S. direction, 18 to 30 ins. 
wide, with a vein or sheet of galena 1 to 4 ins. thick. Five shafts had been sunk here then to 
depths of 30 ft. 

THK PLATTIN CRKKK GHOUP. 

About eight miles south of Crystal City, on Plattin creek, are a number of 
diggings, the principal of which have been known as the McCormick, How and 
Yankee lead mines. Work was begun here as early as 1824, and considerable 
amounts of ore have been taken out since. 
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The McCormick mines are situated near Plattin Creek station, in the nortliwestem comer of 
section 7, township 39 N , 6 B. Operations were begnn here In 1824 or 1825, and we And notices of 
Ihe mines being worked at Intervals since, np to 167B. During the last few yeara, work has again 
been resonied, and Bome 30 tons of ore have been taken ont. According to Mr . McCormick, one 
shaft produced, in 1868, 150 tons of galena, and, altogether, the mine has produced about 100 tons. 
He states that two channels or crevices are recognized, running a little north of east, about 8B0 ft. 
apart. They have been prospected for about two miles. They vary In width from nothing to 8 ft., 
are normally about 3 ft. wide, and are generally filled with clay, containing masses of galena 
associated with calotte. The greatest depth of mining has been 150 ft. , and below this, an opening 
"was encountered, In boring, 50 ft deeper. All of the ore is confined to the crevices, and does not 
extend into the wall rocks. The latter are the same on both sides, indicating no faulting. 

Other minor crevices are found here, but they have not been worked. Some little zinc ore 
and some pyrlta occur with galena . 

The Yankee diggings are In section 6, about a mile north of the last, and apparently worked 
the same crevice. Shumard described it as running north and south. In a shaft 70 ft . deep, the 
contents was seen to be galena with calcite, barite and pyrlte. 

How's mines, about 3 miles northeast of the last, in sections 3 and 4, near the north line, were 
discovered In 1810, but produced less than 100 tons of ore in the next 16 years, all from shallow pits. 
Mr. McCormick informs ns that crevices similar to the McCormick are found here, but they contain 
more barite, which sometimes fills the entire space between the walls. He states that very little 
ore has been taken from this mine up to the present time, though a great deal of work has been done 
there. 

THE SANDY MINES GROUP. 

In this group we include a number of mines which occur in township 41 N., 
^ E., west of Crystal City. The most noted of these are the Sandy mines, the 
Gopher and the Heroulaneum mines. 

The Sandy mines are located in the N. K of section 18. They were discovered In 1824, and were 
quite extensively worked during the early years. In 1826, they produced 450 tons of ore, and up to 
1856 had yielded 5000 tons. As examined bj Litton at that time, the diggings extended about a 
mile In a direction somewhat east of north . The deepest shaft was 116 ft. , passing first through 14 
to 30 ft. of surface clay, and then into a bluish earthy limestone. 

The ore in the rock occurred In a vertical crevice which expanded and contracted 
so that the galena was mined from a series of connected cavities, somewhat as is shown 
■ in the adjoining sketch. These enlargements were found at three different levels . 
The crevice remained perfectly well defined between these, however. The ore was 
principally galena, bat some C"rnssite was mined, and, at times, blende and pyrlte 
were found . Broadhead describes [Sl-106'\ the deposit as a nearly vertical fissure 
running N -S., from a knife edge to 17 inches wide, with a wall-rock of magnesian 
limestone. This, he states, was filled with barite and galena. It had been traced 
for several miles. He reported two other fissures parallel to this, a few hundred 
, feet apart . 

No descriptions of the Gopher mines have been found, and they are long since 
abandoned. Shumard notices that much barite and calcite were mixed with the 
galena. 

Many other diggings have been made in Jefferson county, in the vicinity of the 
mines thus far described, and specimens of lead ore are reported from nearly every 
township. The preceding descriptions cover, however, the most noteworthy, and 
are all which recent opportunities and the records preserved to us , make a descrip- 
tion of possible. 

Fig. 242. Ideal section of the Sandy mines lode. 
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THE FRANKLIN COUNTY SUB-DISTRICT. 

This Bub-diatrict includes all the mines of Franklin county. They occur prin- 
cipally along the Meratnec river and between it and the Bourboise on the north, 
the tract being thus not more than twelve miles wide in an east to west direction. 

Some of the mines of this sub-district have been the scene of extensive opera- 
tions, and large sums of money have been expended in equipment and improvf- 
ments. As the history of operations already given shows, mining has been con- 
ducted here about a hundred years, and a large quantity of ore has been produced ; 
but the promise and output in many cases have not been proportionate to the scale 
upon which some of the undertakings were planned. Loose methods have done 
much to damage the reputation of the mines. 

This sub-district is pre-eminently one of vertical crevices or veins; other 
forms of deposits are found, but the former are by far the most important, and 
some are doubtless fissure veins. On the district map, the location of the princi- 
pal mines is shown. 

The rocks within this area »re principally magnesian limestones of the St. 
Francois formation, containing greater or less quantities of chert, and are in other 
respects similar to those of Washington county. Sandstones are also found asso- 
ciated with the limestones. The exact number of strata and their distribution 
have not yet been exactly defined, and can only be so after detailed stratigraphic 
work is conducted here. In a general way, all of these beds dip slightly to the 
north, but local variations from this are observable at a number of points. 

All the mines of Franklin county were examined in some detail by Dr. Litton 
in 1864, and later Swallow and others reported on different properties for private 
companies, or for individuals. During recent years the writer has made several 
visits to Franklin county, and has examined such openings as were accessible at 
the time. In these trips he has, upon several occasions, had the benefit of the 
company of Col. A. W. Maupln of Union, who has contributed much information 
concerning the past history of mining liere, and also concerning the modes of oc- 
currence of the ore In the mines now Inaccessible. One trip to the county was 
also made by Mr. Robertson. The following descriptions are prepared from these 
various sources . 

The Golconda mines. —These mines &ie eitnatedln the W. Kof the SB. M of section 18, town- 
ship 43 N , 1 E , and are thos well north of the main mining area of the county, and exceptional in 
this respect. Mining was hegnn here in 1830, and operations were (jnite extenslTe for a number of 
years; some 750 tons of ore were prodaced. The galena was first fonnd in surface clay, hut later 
a crevice or fissure was encountered, which ran in a course X. 10 or 15° E. , and which varied in 
width from 2 to 3 Inches. A.t the time of Litton's examination, seven shafts had been sunlc, none 
below 18 ft. , however. The opening was filled with clay carrying galena and calclte. A few feet 
east of this crevice was a second one nearly parallel, which attained a width of 4 ft. in places. 
Both of these were in magnesian limestone. 

Proceeding south from this, the next deposit worthy of note is about 8 miles distant, close to 
the Frisco railway. 

G— 45 
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The 0«o and BMj-fsftd/ts,— These shafts are along the western line of the SW. Kof theNW. X, 
and in the NW. K of SW. M of section 20, township 42 N. , 1 E. At the time of inspection, the Otto 
shafts were about 130 ft. deep, and followed a crevice In magnesian limestone with a course nearly 

due N. and S. The adjoining illuBtratlons show the 
conditions of occnixence as well as the contents of the 
crevice. The total width of the latter as exposed was 
about 20 Inches; the gangne was largely barite. In this 
the galena occurred In thin, lenticular, vertical sheets 
or patches. Blende is associated with the galena, but 
also occurs separately in the barite. The rooks on the 
two sides of the crevice are different, showing Ihat some 
movement has taken place. 

TheBnrt shaft was about 200 ft. north of the Otto, 
and was e5 ft. deep. The adjoining vertical section, fig- 
ure 244, illustrates the conditions of occurrence here. 
The vein carried a large amount of barite, but was also 
rich in galena. 
„,„„., , ^ ,1 J . ^i.. The CoDc OKd SAoti mines.— These mines are about 2 

Fig. 243. Section of shaft and vein at the . , , , ^ ^ = ... i^.r i^ „<. „„„ 

Otto shaft. miles east of the last, both being in the NW . K of sec- 

tion 22, same township. At the Cove mine, a vertical fissure was en_ 
countered about 6 inches wide, running IS 5°E., with a steep dip to 
the east. This was sometimes entirely filled with galena; elsewhere it 
contained barite and cal cite, and sometimes clay replaced these. The 
main shaft in 1854 was 150 ft. deep, and four others were sunk 30 to 60 (t 
apart; these were all connected by levels, and the vein was thus opened 
for a distance of about 400 ft . The upper portion of the hill here is com- 
posed of sandstone, and the crevice was found to follow up Into this and |' 
to continue ore-bearing. No evidence of faulting is reported here. 

The Short mine was nearly 900 it. east of the Cove, and between 
these, two crevices were recognized by Dr. Litton, known respectively Fiq. 244. Section of vein at 
as the Negro and Scott lodes, both running a little W of N. At the the Burt shaft. 

Short mine, a crevice, varying from one inch to 2}^ ft. in width, was encountered; it ran in a N.-S. 
direction, and stood nearly vertical. The Ore consisted of galena in barite, sometimes accompanied 
by blende. Three shafts have been sunk, reaching a depth of 85 ft. 

About a mile south of the Short mine. In the NVT. M of section 27, some lead ore had b'en mined 
on land which belonged to the Mount Hope Mining company . No descriptions of these workings have 
been obtained. Immediately south of this, however, on the south side of the river, is a group of 
what have been important mines, which may be termed the Mount Hope group, which have pro- 
duced to date about 8000 tons of ore. 

The Mount Hope mine —This mine included several shafts and small openings, distributed over 
the northern part of section 3 and the adjoining portion of section 4, township 41 N, 1 E. At one 
point, near the eastern line of section 4, the writer observed a vertical fissure exposed in the hill- 
side, whence a large amount of ore had been taken out. The opening was about 2 ft. wide, and the 
walls on each side were magnesian limestone containing much chert. These difi'ered from each 
«ther, however, at the same levels, in evidence of faulting, which is further indicated by slickensided 
surfaces. The movement was probably slight. Litton described this mine as a vertical fissure, 1 
Inch to 2 ft. wide, running a little E. of N. , the contents being sometimes entirely galena, and, at 
other times, galena mixed with clay and barite, and occasionally blende and smithsonite. At that 
time, thirteen shafts had been sunk, ranging in depth up to 133 ft., and covering a distance of about 
800 ft. in a N.-S. direction. 

The Evans mime.— This is described by Litton as north of and almost adjoining the Mount Hope 
mine. A vertical fissure was found here also, about 2 ft. wide, running nearly N -S., and filled 
with clay, barite and galena, and some blende and smithsonite. Seven shafts had been sunk to 
depths of 120 ft ., and the vein iiad been mined along its strike a distance of 400 ft . On the map , 
this mine is shown to he near the south line and about the middle of section 34, township 24N. , IE. 




FRANKLIN COUNTY. 
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Fig 245. Section of the 
Silver Lead lode . 



The Casswell mine.— This mine is situated about a quarter of a mile norttiweBt of tlie last, in 
the N. K of the 3 W. >i of the same section. The mine was opened in the bluff on the south side Of 
the river. Swallow described the.deposlt, in his report of 1854, as a perpendicular vein, varjing 
from 2 to 10 inches in thickness, striking H.-S., and with a slight inclination to the east. The 
gangue of this vein was barlte, calcite and red clay, in which the lead ore occurred chiefly as 
galena, but occasionally as cernssite. The magnesian limestone, which constitutes the base of the 
hill here, is capped with sandstone, and the vein cuts through both the limestone and sandstone, as 
It does at the Evans mine also. Swallow expressed the belief that the two mines are on the same 
vein. 

The Silver Lead mine— This mine is less than a mile west of the last, and is located near the 
middle of section 33, township. 42 N. , I E., on a tongue of land surrounded by a loop of theriver. 
The top of the shaft Is not much above the river level. It was originally sunk to a depth of 75 ft. , 
the upper 30 ft . chiefly in chert, the lower part in limestone. The workings extended to a depth of 
150 ft., however The lode was stripped at another point for about 75 ft. It runs nearly N. 10° E., 
and is abont 4 ft. wide; the walls are well defined and regnlar, except at one pMnt, where the 
crevice appears to be faulted toward the east for about 2 ft. This lode 
can be traced the whole distance between this point and the Silver Lead 
shaft, by means of the ehafts sunk along the line. In one shaft, the 
section shown In the accompanying sketch was exposed. The material 
filling the crevice, which was here about 2K to 3 ft. wide, consisted of 
barlte in approximately vertical sheets . No galena was visible. It was 
noticeable that the principal shafts were sunk almost on a compass 
course. Such shafts as were sunk on the lode had been worked for 
lead , and were surrounded by a pile of debris that made them readily 
recognizable; while others, sunk away from the lode, were soon abandoned, and are nearly obliter- 
ated. About 750 tons of ore were produced. 

The Jeffries mine.— This mine is situated in the SE. M of NW. )i of section 35, township 42 N. , 
1 B. Only a few shallow shafts have been sunk here, and little or no ore produced as yet. The 

shafts are upon a vein or crevice running about due N.-S. (mag.) , 
or perhaps a little E. of N. The thickness of the vein is re- 
ported to range from 8 to 12 inches. Pour shafts in all have 
been sunk, varying in depth from 80 to 50 ft. Their locations 
are somewhat as is shown in figure 246. The vein extends ver- 
tically from the limestone la the lower portion of the shaft up 
through the sandstone of the upper levels; no faulting is ex- 
hibited. In the sandstone the:principal gangue is barlte, while 
calcite is more abundant in the limestone. Some blende is 
also found . 

West of this group there have^been a few diggings on the west 

bank of the river, but no observations of these are recorded. 

The Northumberland mines .—TITaese mines are situated In the NE Kof theNE. Kof section 5, 

township 41 N. , 1 E. Shafts were sunkhere on a vertical vein to a depth of about 100 ft. The strike 

of this vein is a little W. of N. When examined by the writer, it was 

seen to be about a foot thick, and consisted of a cnntral band of galena, 

about 4 inches thick, with barlte on each side carrying blende in patches . 

This is illustrated by the adjoining ideal sketch. The east wall was seen 

to be harder and to contain more chert, and is thus different from the 

west wall. This Indicates a certain amount of vertical movement or 

faulting. The vein pitches a little from the vertical toward the west, 

which is locally considered a favorable Indication. It is estimated that 

about 1000 tons of ore have been taken from this mine. Shafts extend 

into the section on the north . 

Proceeding about two and a half miles southeastward from the Northumberland, we come to 
the best known and most important mine in this sub-district, i. e., the Virginia mine. 




Fig. 246. 



Plan and section of the 
Jeffries mine. 




Fio. 247. Section of the 
Northumberland lode. 
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The Virginia mine.—lhis mine is located piincipally In the NW. H of section 16, township 41 
N 1 E. It was discovered In 1834, and has been the scene of large operations since. To date, over 
13,000 tons of lead ore have heen produced. According to Col Manpin, the total depth reached has 

been 480 ft. No work has been done here 
now for a nmuber of years, and, thongh 
twice visited by the writer, nothing but sur- 
face exposures could be seen. Bemains of a 
large furnace and hoisting plant are still 
extant, and nunaerons shafts and pits attest 
the extent and vigor of past developments. 
What is known as the Inge shaft is close to 
the old furnace, and is reported to have beeu 
325 ft. deep. From this, the pits extend in 
"£23 & both directions, along a lourae about N 20"^ 
W. (mag.), and Ehow the direction of the 
Assure, though this is probably somewhat 
sinuous. In an old shaft, about a quarterof 
a mile south, the vein consists of barite, 18 
inches to 2 ft thick. About 100 ft. farther 
south, another pit exposes the section repre- 

sented in figure 248. The crevice is here 

filled with a vein of barite, 4 to 6 inches 
na. 248. Section Of the Virginia lode. thick, containing patches of gale»a. The 

barite Is of a dark purplish color, resembling some varieties of chert, and exhibits sUckenslded 
surfaces in places. The east wall of the vein consists of massive, magnesian limestone, with chert» 
which latter does not appear in layers, but in numerons fragments, as if brecciated. The west 
wail consists of magoesian limestone, thinly bedded, with layers of chert alternating with the 
limestone. These conditions are unmistakable evidences of faulting. The amount of throw could 
not be determined with the opportunities now afforded for examination. The great depth to which 
the vein has been followed is suggestive of considerable movemont, yet the comparatively undis- 
turbed condition of the wall-rocks immediately adjacent is opposed to this. 

This mine was described at some length by Litton in 1854, and as seen by him, the deposit 
occurred in a vertical fissure running nearly dueN.-S., which had been traced and worked for a 
distance of over a mile. The width of the fissure varied from 1 to 15 ft. , and it traversed magne- 
sian limestone. It was filled with clay and barite, the latter both crystalline and amorphous, in 
which the galena was imbedded. Blue crystals of barite have been found in the dump -piles by the 
writer. At one point, between what were known as the Eagine and North shafts. Dr. King, who also 
examined this mine, describes a "vast cavern" extending from the first level almost to the snrface, 
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Fig. 249. Longitudinal section through the Virginia mine in the plane of the vein. 

with an average breadth of nearly 5 ft. , and from 50 to 100 ft. in height; this, he states, was nearly 
filled with pnre galena. Figure 249 illustrates the extent of developments at that time. 

During the first year of operations, between 200 and 300 miners were at frork on separate par- 
cels of land, the property belonging then to the public school lands. It was worked under some 
such conditions until 1844, when the Merameo company obtained a lease. This company commenced 
energetically and continued work for two years, but then ceased on account of business eoabarrasE- 
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ments. Operatlone were not resnined tip to 1854, and by that time Dr. Litton estimated that about 
5000 tons of ore had been prodnced. After this date, according to Col. Maupin, it was worked by 
leases up to 1873, when the total yield rose to about 12,500 tons . In the latter year, it was sold to a 
New York company, and since that time abont 625 tons more have been produced. 

The diggings of the Virginia lands extend nearly down to the Meramec river. Beyond this 
stream to the south, lead ore has been found at a number of other localities, in sections 21 and 28, 
as Indicated on the map. it the Petroleum Lead mine, considerable ore has been taken out in sec- 
tion 21 , amountiog to 625 tons, according to Col. Maupin ; in section 28 there has been only prospect- 
ing. The Giles mine, in section 32, has yielded about 150 tons. 

The Skinner mine) —These are located about two miles northwest of the last, in section 30, 
township 41 N. , 1 B As examined by the writer in 1892, a number of pits were seen following a 
•course N. 12° W. (mag ), up and down the hills. At one point, in a small ravine between two hills, 
a vein was exposed in the bed of a branch. This was about 4 inches thick, following the above 
course. It consisted of barlte, containing galena in scattered crystals. The crevice traversed 
magnesian limestone without faulting. In the country rocks, joint-planes were observed following 
the same course. Diggings along this same belt are reported to extend through sections 19 and 31, 
thus covering a distance of a mile and a half or more. A company operated this deposit during 
1865 and succeeding years, and about 125 tons of ore were taken out The shafts were sunk to 
4epths of about 75 ft. ; at the bottom, the vein of galena was about 4 inches thick. 

Other diggings, known as the Giraid, Barthold or Jeffries, Massey, Wood and Gallenkamp 
and others have been worked near here, and according to Col. Manpln's estimates, have prodnced 
about 50 tons of ore. 

The Vieman mine.— These recent diggings were opened in the south river bluff, near the middle 
of the S. K of section 7, and are thus between 2 and 3 miles north of the Skinner. As examined by 
the writer in December, 1893, three drifts were driven about 20 ft above the river bottom, the long- 
est being about 150 ft. Galena was found here io lenses and pockets, mostly following the stratifi- 
cation, and within a vertical range of not over 10 ft ; small gash veins occurred transverse to the 
bedding, containing some barlte and calcite. These are in a dense, hard country rock, consisting of 
■white chert and very siliceous magnesian limestone, often largely oolitic. The northmost drift was 

in an opening in the limestone, which was filled 
largely with red clay, the walls. of which were 
very irregular, as is shown in figure 250. Galena 
Is found in the limestone, and also some blende 
associated with barite. 

West of the Tieman mine. In the next town- 
ship, are a number of diggings. Including the 
Generally, from which more or less lead ore has 
been taken. No descTlptions of these are, how- 
ever, obtainable. In the southwestern portion of this same township, 41 N, 1 W., are a number 
of mines which have yielded considerable quantities of ore. 

The Darby mine —This is situated in the SB M of section 20, on the north side of the river. 
The deposit is described by Litton as occurring in a large cave or chimney, which extended to the 
surface, and was filled with clay, broken rock and ore. No developments have been made here 
recently, and opportunities for examination do not exist at present. 

The Farrar mine —This mine Is located in the NE. H of the SW. K of the same section. It is 
described by Swallow [217-p . SS] as being about 80 ft . above the valley . The ore occurred In ' 'hori- 
zontal" lodes or layers between veins of limestone. The galena was found in fine, large crystals, 
associated with calcite imbedded in red clay; a thin sheet of Iron ore rested on top of the clay, 
beneath the roof rock. Adjacent to this opening, the limestone was decomposed and granular, and 
was called sandstone Several tons of galena were mined here in 1869 and 1860. 

South of the river, in the same section, are a number of other excavations which are, how- 
ever, little more than praspects. Of these, the Cove mine, in the SB. and SW. fractional quarters, 
was examined by the writer. A good many shafts were sunk here, a few of which extended into 
the rock. In one drift, a thin lenticular streak or sheet of galena was seen in a vertical position, 
running E-W., through hard, siliceous-looking magnesian limestone. 




Fig. 250. Section of cave at the Vieman mine. 
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In the sections immediately south and east of this— t. e. , in 28, 29, 32 and 38— are a number of 
other diggings, trom which some lead ore has been obtained. 

The TAoniasmi?>e.— This Is located on the north line of section 5, township 40N. 1 W. It is 
here that the first operations In the county are reported to have been started by the Spaniards, before 
the Louisiana purchase, and a great deal of work was done in later years . Since 1 840, it is estimated 
that at least 7500 tons of lead ore have been produced, Kecords of the conditions of occurrence of 
the ore or descriptions of the mine have not been preserved, and no opportunities are now afforded 
for making this omission good. We, hence, have to be content with this meagre notice. 

In the vicinity of the Thomas are the Clark, Appleton, Gillagher, Booth, Jeffries, Pickets and 
the Harrington mines. Some of these have produced considerable quantities of ore, and some are 
mere prospects. Their total production is estimated by Col. Manpin to be 1250 tons of lead ore. 

Proceeding about seven miles north, we reach another group of mines in the northwestern 
corner of township 41 N. 1 W. 

The Elliott mine (K; .— This mine is located in the middle of section 6. The diggings have been 
mostly shallow. According to Dr. Litton, the ore, which was entirely galena, occurred in three 
parallel ranges, 15 to 20 ft. apart, running in a general northeasterly direction 

Several shallow pits were sunk, and one shaft to a depth of 40 ft. The lead was found in the 
residuary clay, in various sized masses. These mines have been worked at irregular intervals, and 
more or less exploration carried on since 1855. In one shaft, where the rock approached the sur- 
face, a crevice about 40 inches in width was noticed with quite well-deflaed walls; its course was 
N. 10° E. Several shafts have been sunk since on a continuation of this lode. In the southeastern 
part of the section , Messrs . Miller have been prospecting, and have opened up a ' 'run ' ' of galena 
in the limestone. It is different from the crevices found here, in that it has no well-deflned walls, 
simply being a mineralized portion of the limestone, and it bears nearly E- W. Instead of N.-S , 
which is the usual course of lead-bearing crevices in the county; moreover, there is no barite asso- 
ciated with the galena in the "run" just described. As yet very little lead has been produced. 

A number of other diggings have been worked Immediately about this mine, and have been 
variously known as the Highland and Kerr mines. North of this are the Hamilton and Pulton, extend- 
ing as far as the Bourboise. These, together with the Elliott, Col. Maupin estimates as having pro- 
duced as much as 2000 tons of ore, principally from surface clays, though in part also from crevices 
and chimneys in the limestone. Shafts have been sunk to depths of 110 ft. , and tunnels have been 
extended into the bill as much as 200 ft . 

TAe JfuKjiiraintraes.— These are located in the southeastern part of section Si6, township 42 N. 
2 W. , and are thus about a mile north (vest of the BlUott. The openings have been mobtly shallow, 
passing first through surface clay, and then through an open cellular chert. Dor 6 ft. thick, down 
to the magnesian limestone. The ore occurs in the clay and in openings in the limestone, which 
are chimney-Uke and also flat. No vein-like body is recognized, nor can any special course or 
trend of the ore be observed. More or less limonite is associated with the galena. Large masses 
of sandstone occur over the surface here, containing small particles and angular fragments of the 
chert. 

The Cruz diggings .—These are in the NE. corner of the same section as the last, and the char- 
acter of the deposit is similar. A large mass of honeycombed chert was observed. The ore was 
seen in isolated cavities or in masses, in a siliceous, magnesian limestone. 

The Shotwell mines —These are near the center of section 32, township 42 N. 1 W. , and are thus 
about one and a half mile northeast of the Elliott. The ore deposit is similar to those of the last 
two described localities. Recently, a shaft has been sunk to a depth of 90 ft. here, but was filled 
with water at the time of visit, and could not be examined. Crystallized barite is found with the 
leadorehere. During two years of operation, some 750 tons of ore were produced, according to 
Col. Maupin. 

In sections 28 and 33, just east of the Shotwell mines, are a number of diggings from which 
more or less lead ore has been taken. In the SW. M of the SB. }i of section 83, same township. 
Swallow [217, p. 40] describes shafts passing through the sandstone Into the limestone, in which ore 
was found in caves and chimneys and crevices, associated with clay and iron ore, between depths 
of 50 and 40 ft. About 400 yards west of this, across the valley, he refers to another mine and sev- 
eral shafts in which galena was found, with clay, in cavities in the limestone. In the N W. H of 
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the SE. Xot section 28, he deaorlbes veins and stockwerks of galena and harite, in some of which 
thegalena was one inch thick. From his descriptions, lead ore seems to have been fonnd abun- 
dantly in sections 28 and 32 

Nortii and west of these are nnmeroas diggings on both sides of Bonrboise river. The Penin- 
sula mines are among the most important of these. They were dlstribated over sections 15, 16 and 17. 
Mining was In progress here nearly 60 years ago. Operations were chiefly hy individuals up to 1863, 
when a company took hold, but did little work on account of business complications. Since 1876, 
nothing much has been done here. Col. Kaupin estimates that from this and adjacent diggings 
about 1000 tons of ore have been produced . 

The Jack mines are in the middle of section 24. township 42 N., 2 W ; in close proximity to these 
were several others, which, together with the Wengler mine, about six miles south, produced 250 
tons of ore. 

At a number of other points in the county, as Is exhibited on the map, lead ores have been 
dug. Those described or referred to are, however, the more Important, and, collectively, they 
give a very exact idea of the nature of the ore bodies. 

It Is mich to be regretted that nobody was on hand to critically study the conditions disclosed 
in the deep workings of some of the mines which have been operated in the county. Such observa- 
tions would be of great value now in determining the question of the probable vertical extent of 
the ore. Opportunities for such examinations can now be acquired only through expensive clean- 
ing out and pumping . 



700 



LEAD AND ZINC DEPOSITS OF MISSOURI. 



OUTLYING LOCALITIES OF SOUTHEASTERN MISSOURI. 

Beyond the limits of the sub-districts thus far described, and even outside of 
what we have defined as the southeastern district, there are a number of localities 
where lead and zinc ores have been found. 

In Iron county, in the weBtern and eontheiu portions, occurrences of lead ores are reported. 

In Perry county, principally in tlie vicinity of Silver Lake, more or Jess mlnir g has been done 
during the past 60 years What were known as the Wilkinson diggings, in the NE. K of section 
29, township 35 N. , 9 W. , were opened as early as 1827, according to Shnmard, and were worked for 
about a year, when they were abandoned until 1839, some 20 tons of ore having been produced. 
They were worked again In 1839, and abandoned after this until 1856. Between 1868 and 1872, there 
are also records of operations in the county, and daring the past few years new developments have 
been made. In all, probably not over 500 tons of lead have been produced. Shumard describes 
the galena as occurring in masses in red clay and in openings in magnesian limestone . Mr . Kobert- 
son recently visited the county and examined certain openings in the vicinity of Silver Lake. The 
following are the notes obtained by him : 

At the McCormick mine, in section 35, township 35N , 9E., a number of shafts have been put 
down. One of these was 117 ft. deep and passed through the following section, according to the 
report of Mr. Seller : 



II 


i 

1 



Soil. 

Quartzite cap rock. [stone and shale, 

way opening, consisting of soft shaly lime- 
Limebtone, magnesian, soft, with galena 
along crevices. 



'"'^LimeBtone, magnesian, more or less sili- 
ceous and cheny . 



Fia. 251. Section of a shaft at McCormick mines. 



The galena is taken from No. 4 of 
this section, which is more or less de- 
composed , and is encountered at depths 
varylDg from 8 to 20 ft. No workable 
ore has been found below this. The 
mines were worked spasmodically, and 
no estimates of their production could 
be obtained. There are CLulte a num- 
ber of shafts In this vicinity, and many 
have raised a considerable quantity of 
ore. 

In Ste. Genevieve county we have 
already referred to the Avon mines. 
In addition, however, both lead and 
zinc ores are known to occur In the 
northern part of the county, between 
Establishment and Isle Le Gries creeks. 
In section 13, township 39N., 6£., and in the adjoining section 19 to the east, was the Bobbies lead 
mine. The deposit is described by Prof. A. D. Hager, In ms. notes In the Survey ofice, as a ver- 
tical vein running a few degrees W. of N. and traceable more than a quarter of a mile. The con- 
tents consisted principally of limonlte with a sheet of barite in the middle ; some calclte was also 
found. The vein in no cases exceeded two or three inches in thickness. Lead ore was not found in 
paying quantities, though half a dozen shafts were sunk. 

About four miles southeast of this, zinc ore has recently been discovered at what are known 
as the Drury zinc mines. 

In the southern part of the county, adjoining the Perry county mines, on the upper waters of 
Saline creek, small deposits of lead ore have also been discovered and worked. None of these 
developments have been extensive, however, and, at the time the county was visited, opportu- 
nities were not presented for their examination . 

South of the district, in thelnorthern part of Cape Girardeau and Bollinger counties, 
occasional patches of galena are found In the limestone, and, more frequently, loose in the clay or 
along the beds of small streams. No mining of these ores has, however, been undertaken, and the 
conditions are not such as to wairant much outlay or to ;encourage [hope in the search for these 
ores here. 
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EINSTEIN SILVER MINE. 
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The Sinstein silver Mine.— Before concluding with this dletriot, it seems appropriate to 
add a few remarks concerning the Einstein silver mine in Madison oonnt;. This mine is situated 
on the right bank of the St. Francois river, in section 12, township 33 ^ , 6 E. The deposit Isnniqne 
and of special interest in that it consists of a well-deflned vein of sliver-bearing galena traversing 
Archean granite. No snch deposit occurs elsewhere in Missouri or In the Mississippi valley. 




Fio, 252. Plan and cross section of the Einstein silver mine. 
From surveys under the direction of Prof. W. B. Potter . 
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Various aoooants exist, s )m9 of them d)abtle98 mythical, of the early discovery of this de- 
posit nearly 70 years ago. It appears that some work was done here about 1855, and, later, the 
property passed into the hands ot MosBrs. Knox and Einstein The first systematic operations 
appear to have been started about 187B, in the Interests of these gentlemen. About 1879, a stock 
company was formed and operations were greatly extended. A substantial dam was built across 
the river for water power, Iwhich still remains, and is illustrated in the plate. A tunnel was driven 
about 20 feet long and an incline sunk to a depth of 180 ft . , and between 200 and 300 men were given 
employment. Furnace, dressing works, boiler and shaft-houses, offices and other buildings were 
erected, and large sums of money must have been spent. The extent of the developments is shown 
on the map and cross -section on the opposite page, reproduced from surveys made by students of 
Washington university, under the direction of Prof W. B. Potter. This condition was maintained 
for a few years, when work was suspended, and the company seems to have coUapsed, Everything 
is in ruin at the mine at present. 

The deposit consists of a true vein traversing the granite in a direction somewhat S. of W . , 
dipping from 45 to 60° to the S . The gangue is principally quartz, the metalliferous mineral argen- 
tiferous galena, though with this are associated iron and copper pyrite, and, as identified by 
Haworth [98, p 20],, flnorite, lepidolite, wolframite, and probably other minerals. In the wall- 
rock, which is considerably altered at the contact, he recognized mica, leucoxene, small zircon 
crystals, and varying proportions of fiuorlte and topaz. The contents of the vein do not appear, so 
far as one can Judge from the dump-piles, to have been arranged in layers, but were disseminated 
through the gangue. The thickness appears to have varied from 2 to 6 feet. The silver contents of 
the galena was doubtless in many cases high. The results of 66 assays show a range of from 1 to 
148 ozs. to the ton; the average of 50 assays was 46 ozs. to the ton A prospectus of the company 
states that, from 47 tons of the ore shipped, there was a yield of 2903 ozs. of silver. Some selected 
samples of ore ranged up to several hundred ounces of silver to the ton. 

The country rock, as already stated. Is granite, and this is of the common pink and highly 
feldspathio variety. This is traversed by vertical dikes of diabase running generally somewhat 
E. of N. These are shown on the accompanying map. Oneof them is as much as 6 ft. thick. Joint- 
planes traverse the rock In various directions, breaking it up into prismatic blocks. One prominent 
system runs vertically In a N.-S. direction. Prof. Haworth reports that a number of smaller, but 
exactly similar veins are found on the west side of the river. 

The AubachouiUiae.— In section 1, township 32 N., 6Ei , in a mountain ravine, about a 
mile south of Uedar creek, considerable work was done a few years ago upon what was thought to 
be a quartz vein. The country rock Is here a dark, dense porphyry, and this is traversed by short 
veins or seams of quartz a few inches in diameter, running in various directions and grading Into 
the country rock No one prominent vein Is recognizable, but there is a ramification of quartzose 
seams . No metalliferous minerals were seen by the writer in the exposed face at the time of inspec- 
tion In October, 1893 Specimens of galena creditably reported to have come from here have, how- 
ever, been seen by him. The deposit does not warrant further development. 

While speaking of these occurrences in sontheastern Missouri, it Is worth while to make pass- 
ing reference to what is called Tin mountain. In section 30, township 33 N. , 6 E. There crops out 
here a great dike or boss of diabase, which some 20 years ago was extensively exploited with the 
idea that it contained tin. Under the guidance of ignorance or rascality, people were led to Invest 
large sums of money In the venture, from which there was no return . Over $100,000 were expended 
here. Of the existence of tin In this or other similar rocks in this state there is absolutely no evi- 
dence . 



CHAPTER XVI. 

THE MINES OP THE CENTRAL DISTRICT, 

The Central district, as here defined, includes Cole, Miller, Moniteau, Mor- 
gan, Camden, Hickory, Benton and portions of adjacent counties. The exact 
limits are shown on the map. Beyond these limits there are a few outlying, Isolated 
deposits in Cooper and Saline counties which will receive notice here. 

No division of this district into sub-districts will be attempted. The deposits 
are similar in form and contents throughout, and are, moreover, so scattered and 
distributed that a simple description by counties is all-sufficient here. 

The geological formations within the district are principally of the Lower 
Silurian, though patches of Lower Carboniferous rocks extend into it along the 
western and northern borders. Their distribution is shown on the map. In addi- 
tion, outliers or small patches of Coal Measure shales and coals are numerous, 
especially over the western and northern parts, bat are too diminutive to admit of 
representation on the map. 

The Lower Silurian beds consist principally of magnesian limestones of vary- 
ing character, mostly associated with chert in nodules, lenses or separate beds; 
between these, strata of sandstone are recognized at several horizons. The char- 
acter and distribution of these rocks has been so fully considered in preceding 
chapters, that further description here is deemed unnecessary. The normal posi- 
tion of these recks is horizontal, though, in a general y ay, they have a slight tilt to 
the north or northwest. Lically, however, much disturbance is noticeablerin the 
shape of sharp and strong flexures. These have already been located and consid- 
ered, and need not be farther noticed here. The statistics of production of all of 
the counties of the district are given in chapter XUI. 



COLE COUNT r. 

As has already been stated, lead mining in Cole county has been in progress 
about 70 years. The period of greatest activity was between the years 1870 and 
1876; before and since that time, work has proceeded in a very desultory way. 
During recent years very few deposits have been accessible for examination, and, 
though several trips have been made through the county, comparatively little 
that is new has been gathered to supplement previous descriptions. During the 
year 1873 and 1874, however, quite full examinations ware conducted under Dr. 
Schmidt, so that our knowledge of the deposits is reasonably complete. The prin- 
cipal of these we will now briefly describe, grouping them about certain centers. 
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HICKORY HILL AND VICINITY. 



East and south of this place arc a number of diggings which have yielded 
considerable ore in the past, and have been worked daring recent years. 

The Farmer diggings .—These are '.located about a mile and a half Bontheast of Hickory Hill, 



on the north aide of Bols creek valley . 




S£cr/o/v. 




. 253 Ideal plan and cross section 
of deposit at Faroaer mines, 

recently opeael and prodnced several toas of galeaa. 



Work was in progres when the locality was visited by Mr. 
Eobertson in 1891. The galena was found in masses vary- 
ing in size Ixom small crystals and fragments lees than an 
inch in diameter, to masses weighing npward of 200 lbs. 
These occur in residuary clay which is from 10 to 20 ft. 
thick. About 40 tone of ore had been raised at that time. 
The shafts are generally not over 20 ft. deep, though one of 
60 ft had been sunk. 

From a description given the writer by the opera- 
tor, it appears that, this deposit is one of the so called 
"circle" diggings, which are of .quite frequent occur- 
rence in this district. The open ground or clayey brec- 
cia in which the ore is found, is shown by the diggings 
to be tuirounded by a wall of limestone, approximately of 
the shape represented in figure 253. Sheets of galena are 
said to have lain close to the wall, with a clayey selvage 
between ; the marginal zone of the circle contained most 
galena, bedded in clay between blocks of limestone and 
chert; in the center, the limestone blocks were more abund- 
ant and there was little or no ore. 

Close to these are the Dooley diggings, which were 
Spscimens of blende were also found. 

The Henly 6onifc.— This is one of a number of pits in this neighborhood which are worked for 
bailte, the amount of galena present being comparatively insignificant. It is about a mile east of 
Hickory Hill, in section 11. When visited, in April, 1893, there was a large open cut in the side of 
a hill in decomposed magnesian limestone and residuary dolomitic and quartzose sands and clayey 

shales; these were seen to be tra- 
versed by sheets and short gash veins 
of barite, generally Immediately sur- 
rounded by a red tallow clay, though 
sometimes this was absent. These 
sheets lay more frequently parallel 
to the stratification , but they were 
also inclined at all angles, forming 
often a perfect net-work in the walls 
of the cut, somewhat as is shown in 
figure 254 , Some galena is found in 
the barite. At the bottom of the pit 
is solid limestone. 

Other similar deposits of barite are reported in this neighborhood, and also In the adjoining 
county of Miller. 

The McMillan shaft —This is In section 35, township 43 N., 13 W., not much over a mile from 
the Osage river. A shaft 47 ft deep and several pits had been sunk here at the time of inspection. 
The ore is said to occur in acrevlcel in magnesian limestone, running In an E.-W. direction. Layers 
of chert extend across this crevice unbroken, showing that no faulting has taken place. It is in 
places 3 to 4 ft. wide, and contains galena, barite and some little blende 

The Fowler mine, described by Broadhead in 1874, was in this same section. The ore occurred 
in drab magnesion limestcne, along cracks and openings which were almost vertical, ihough irreg- 




FlG. 254. 



Lenticular masses of barite in decomposed lime- 
stone, at Henly bank. Scale 2 ft.=l in. 
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nlar in their conrses. In these openings, galena, blende and barlte were founl, the latter compact 
and white or in hlue and amber-colored crystals. Considerable calamine was also encountered 
here 

About three miles south of Hickory Hill a group of mines were worked in past years, and 
exhibited features of special interest. 

The Smith or Old Circle diggings.— In the SE. .'X of section 28. Schmidt described this as a true 
circular deposit, 120 ft in diameter, but increasing in width with depth; only about 15 ft. of the 
marginal portion was rich enough to work, and the galena became exhausted downward. Broad* 
head described the ore as occurring in clay and sand, and In Assures in limestone, associated with 
barlte, galena, iron and copper pjrite and calclte. 

The Central diggings —These were in section 21, about a mile north of the last. Here, accord- 
ing to Schmidt, the galena occurred in clay along cracks in the limestone. One of these cracks led 
to a small cave filled with red clay, ocher, chert, pyrite and galena. Near the summit of the hill, 
a shaft followed a chimney or yertical cavity filled with clay and loose galena. At other points in 
this and the adjoining section, small quantities of galena had been obtained from the surface clay 
and from crevices in the rock . 



RUSSBLLVILLE AND VICINITY. 

In the township south of Russellville, along the south fork of Moreau creek, 
much miniog has been done. 

The Eureka-Scott diggings,— TheBe were located in the SE. )i of the NE. K of section 23, town- 
ship 43 N. , 14 W The deposit is described by Schmidt as circular in form, about 110 It. In diame- 

lio^ > ter at the surface, and 130 ft at a depth of 65 ft. It is illustrated 

in the adjoining figure This was surrounded by softened lime- 

, stone, of which the strata were seen to dip slightly to the north. 

' Evidence of stratification was discernible In the least disturbed 

portions of the deposit. The wall rock bad, at times, seams of 

- , _ galena adhering to it, and such also extended between the strata. 

Fio. 255. Sectio ° Eureka-s'cott ^'*''' ^^^^ ^*" *^^ ground was very much broken and altered, 
deposit. especially close to the wall, where also the largest masses of ga- 

lena were found, in broken veins and pockets, associated with barite The ri< best portion of this 
marginal zone was on the southern side, where it was 15 ft. wide; on the northern side the width 
was only 5 ft. The more central portion of the deposit consisted of large, broken blocks of lime- 
stone traversed by thin seams of galena Below ihe depth of 65 ft explorations showed that the 
locks became harder and less altered , and contained less galena. Barite was abundant in the ore 
bearing portions, in thick, broken veins 6 to 8 ins thick. The seams of galena were from 4 to B ins. 
thick. Some blende was also found. The mine was first opened In 1871, and by 1874 had produced 
about loco tons of galena. 

The Enloe diggings —These, in the NE. U of the SW. M of section 15, were about a mile 
northwtst.of the last. Here, shaftsgo or 30 feet deep had been sunk, following a course about NE.- 
SW. Galena and barite were found In clay openings 3 to 4 feet wide, enclosed in limestone. A 
lower 3-foot opening, 22 feet deep, was filled with partially bituminous clay No ore was found 
at this lower level, though galena occurred in specks in the limestone immediately above . 

Boogan diggings.— la the SE. 'A of the SW. H of the same section were the Doogan diggings 
on the old Chouteau lands. Here a run of loose galena in red and yellow surface clay was worked. 
It was also found in cavities in the soft limestone. 

Henderson diggings .—Irs. these diggings, in the SE. K of section 14, adjoining, galena was found 
in the clay associated with chert, and also in seams and softened limestone No barite was with It, 
but some calclte occurred. The galena was confined to an elliptical area of about 80 by 40 feet, the 
axis running SW.-NE. Other similar deposits and small openings occurred immediately about 
here. 
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The Boaz diggings .—These were about a mile aouth of Rassellyllle, in the SW. H of the SW. 
a of section 2. Acoording to Sehmidt's desoriptionB, this was also a circle depoeit, about 150 feet 
in diameter, Thegalena was found loose in the red clay, sometimes In large masses, the richest 
portion of the deposit being conflaed, as usual, to an annular space along the outer margin, from 
25 to 30 feet wide. At depths, the limestone was found to become harder and less altered, and 
the seams of galena diminished in size and in number. The deposit grew wider with depth, devel- 
oping the shape of a truncated cone. Some barlte was found here and some cerussite. 

The Rapp diggings .—TheBe were about six miles east of Ruasellvllle and a mile south of 
Stringtown, in the NW X of section 3, township 43 N , 13 W. Galena was found loose on the sur- 
face, and also in red clay associated with broken sandstone and chert. Below this, thick seams of 
galena were found between broken masses of limestone . 

BLSTON AND VICINITY. 

In the country south of Elston, small quantities of lead ore have been mined 
during the past 25 years, and north of this place, not far from the Missouri river, 
deposits have been worked. 

Caspary mine — An opening has recently been made here about 2 miles south of Elston, near 
the middle of section 2, township 44 N , 13 W. At the time visited, in November, 1893, a shaft 
about 26 ft. deep had been sunk on a spur of the hill. It passed through blocks of magnesian lime- 
stone, between which the galena was found in clay cavities, well crystallized. No crevice was 
discovered. Galena was dug from shallow pits all about the shaft within a radius of 60 ft. or more. 
Over this area the soil was noticeably of a dark color. In a pit about 100 ft. south, the limestone 
was seen to dip as much as 30° N. Across the hollow to the north, about a quarter of a mile, a num- 
her of coal pockets have been operated. In these Broadhead observed blende traversing the coal 
in small seams . 

TSe EJs/on mine. —The Elston mine has been described by Broadhead as on the south side of 
Gray's creek, about a quarter of a mile from Ihe station. The ore was found In an opening In the 
magnesian limestone more than 2 ft. equare. This opening followed a sinuous course, varying from 
a southward to an eastward direction. It was filled wilh soft limestone containing galena, which 
latter occurred in sheets about a foot wide and averaging about 3 inches thick, sometimes much 
thicker, though thinning out entirely in places. Occasional chimneys were found penetrating the 
overlying rocks. Six tons of galena were obtained from this mine. 

In close proximity to these, other openings have been made from which small quantities of 
ore have been obtained. The deposits are all essentially of the same character. Three miles south 
of Elston were the Lamleln & Staehlln diggings, where ore was found in clay and in thin veins in 
magnesian limestone. 

Northof Elston, along the Missouri river, were also a number of openings. At the Bobson 
mine, IntheNE. K of section 16, township 45N. 13 W., galena was found in clay on the river bluffs . 
At the Dunlap diggings, in Eection 5 of the same township, galena occurred in cavities In limestone. 



CENTKRTOWN AND VICINITY. 

About Centertown are also a large number of mines, none of which, however, 
have been of special importance. 

Streit's miMc— This was in the NE. K of section 2, township 44 N. 14 W. A shaft was sunk in 
magnesian limestone, In which galena was found in crevices, enclosed In barite; a little blende and 
calamine were also found. Blende occurs In the coal of different coal pockets In this vicinity. 
Several shafts have been sunk immediately about this one. 

The Weaver diggings.— In section 26, township 45 N. 14 W. , less than a mile north of Center- 
town, vertical crevices were found 2 to 3 ft. wide, in limestone. These were filled with clay, broken 
chert and some galena. Near by, specks and seams of barlte were seen traversing the limestone. 
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Little miniBg was done in Millrr county before the year 1870, though some 
little prospecting is recorded. With the high prices that prevailed between the 

years 1870 and 1878 mining became com- 
paratively active, however, and some 
2000 tons of ore were produced. Since 
then little or no work has been done, 
and opportunities for observation have 
been very scarce during recent years. 
The principal mining to date has been 
along Saline creek and its forks, within 
township 41 N., 14 W. 

The Conlogue mine. —This mine U eltnated 
In MiUer county. Thongh the yield has not 
been Tery large, It Is an excellent example of 
the BO-called "circle" deposits of the Central 
district. It is situated in the NW. X of section 
5, township 41 N. , 14 W. More worlc has been 
done here, and greater quantities of ore ob- 
tained, than at any other mine in Miller county, 
A large amount of ehallow surface ore was 
Fig. 256. Section of the circular deposit at the Co^- ^o^"^' as Is attested by the innumerable pits 
logne mine . which cover the hill-sides . 

Chief Interest attaches itself to the large open pit or conical chimney at the Pioneer shaft. 
This is illustrated and described in accompanying figure (266) , made from measurements of the 

writer's. The galena, as seen in 
undisturbed pillars, is firmly im- 
bedded in calcite or barite lining 
cavities; in the breccia, however. 
It is said to have been loose, and the 
whole mass was excavated with 
pick and shovel. Sheets of barite 
were seen attached to the wall of 
the chamber, and galena is said to 
have been found in similar sheets, 
1 I 1 \ both attached to the surfaces and 

_ I penetTatingcrevicesinthe wall and 

floor. The minerals filling the cav- 
FiG. 257. Cavity fillings at the Conlogue mine. Itles are disposed somewhat as is 

shown In figure 257. Much of the barite occurs in crystalline masses, clear and glossy, like calcite, 
with rhombohedral cleavage and apparently psendomorphous after the latter mineral. 

This deposit was examined by the Geological Survey in 1373, when it was being worked, and 
is described by Schmidt as of circular shape, 30 to 40 feet in diameter and increasing in width with 
depth. The upper part was filled with red tallow clay; the lower part with masBes of broken lime- 
stone, altered and softened, thongh angular, with broken sheets of galena and barite between. 
Seams of galena entended into the wall-rock in places and such were followed as much as 40 feet. 
Such seams also extended below the bottom of the shaft, but the enclosing rock became harder. Cop- 
per pyrlte and malachite were found with the barite. Galena was always deposited on the lime- 
stone while the barite filled the remaining space, sometimes in fine crystals. The whole mixture 
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contained fiom 6 to 10 per cent of galena. Abont 600 tons weie estimated 
to have been mined here np to May, 1874. 

Recently, a tunnel bas been driven into the bill-side tbrongh the 
magneeian limestone country rock to the circle or central pit, with the 
idea of draining the latter and of reaching a large body of ore which 
was commonly believed to still remain. A plan of this tunnel is shown 
in figure 258. It followed an ill defined vertical crevice, with lens like 
expansions, containing galena and barlte Xheselenseswere, in cross- 
section, afoot or so long and about 6 inches wide; they were also found 
between the horizontal beds of the wall-rock. Their arrangement is 
illustratfd by figure 259, from an actual sketch of a face in the tunnel. 

No faulting movement has taken place along the vertical crevice. 
The galena was also found in thin sheets. In all such cases, however, 
it is in the solid undecomposedrock, with no clay, though barite and 
calcite generally accompany it. The magnesian limestone is of course, 
open texture. Chert is imbedded, in nodules and lenticular layers. 

Northeast of Pleasant Mount, Meek refers to the Greenup mines, In 
section 20, township 10 N , U W. Here aS-ft. fissure, running N.-S., 




¥io 258 Open cut and 
tunnel of Conlogue mine. 



ria. 269. 



Ore lenses in magnesian limestone at the 
Uonloguemine. 



was encountered filled with galena and clay. In section 26 of the the same township, he describes 
another fissure or crevice 8 to 18 Inches thick, running E. -W. ; this was found filled with barite and 
occasional crystals of galena; it was struck at two points 300 ft. apart. 

TTie Hoff diggings .—These were in tke NE Ji of the NB. Hot section 6, township 41 N. , 13 W. 
They were described by Schmidt in 1874. Galena was found loose here at the surface and also in 
crevices running SW.-NE., which connected ;with numerous chimneys and crevices. These con- 
tained galena in red and yellow clays. The enclosing limestone was .fine-grained and somewhat 
altered and soft. No barite was found, though some "calcite was associated with the galena. A 
parallel crevice was also discovered here and another at right angles to this. 

The McMillan diggings.— B.eTe, ih section 35, township 42 N , 14 W . , galena was found in clay 
and in cavities in the limestone at depths of from 10 to 25 ft. In places, thin seams of galena asso- 
ciated with barite were found in the limestone. Immediately south of this, in section 2 of the 
adjoining township, Meek observed occasional crystals of galena disseminated in the limestone. 
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The Blackburn diggings,— These were in BectiOD 10, township 41 N., U W., less than a mile 
BOnthWBSt of the last. Schmidt describes the galena as foxind In red clay and In long subterranean 
channels . 

The Hachney diggings, immediately sonth, in the SW. }i of the NE. X of section 14, was the 
site of nnmerons shafts from 10 to 50 ft. deep. The ore occurred in tallow-lite clay, containing 
much lirolien chert, and was also found in broken slabs between blocks of soft magnesian lime- 
stone. 

The Grass Root diggings.— These were in sections 23 and- 26 of the same township. Numerous 
shafts were sunk here, and the galena was obtained from the residuary clay between depths of 10 
and 20 ft. One shaft was sunk 80 ft. deep, and penetrated solid limestone 55 ft, Althongh some 
small yeins and crevices filled with galena were encountered, they grew smaller with depth, and 
farther exploration was abandoned. About 250 tons of ore were mined here. 

Melton diggings (E ) .—These are about four miles northeast of Tuscumbia, and were operated 
by L. E. Melton & Company. 

In the superficial materials from the suface of the ground to that of the limestone, the galena 
was found in masses varying from fragments of the size of a pea to pieces weighing 500 lbs. There 
were some 12 to 15 shafts sunk, and about 25 tons of galena had been raised since the deposit was 
opened in October,'.1891. 

About one mile west of Aurora Springs, Mr. P. J. Davidson has mined for lead. It occurred 
as above, in the surface clay. 

The Capp diggings.— These were In the NW. )i of section 12, township 40 N. , 13 W. Galena 
was found loose in the clay and extending into horizontal and vertical cavities in the limestone 
Thin sheets and seams of galena in hard limestone were also met with. Some calcite, but no bar- 
ite, occurred here. 

In the southwestern corner of Miller county, near Tavern postofflce, more or less prospecting 
has been done during the past 40 years . Some recent developments were examined by the writer 
In November, 1893, with the following results : 

Rothwell or Crisman diggings. — These are in lot 5 of the N. E. M of section 2, township 39 N., 
12 W. Severalpits were opened along and adjacent to Rothwell branch. The adjoining sketches 
illustrate the conditions of occurrence . The vertical gash vein , illus- 
trated in A, is traceable In a sinuous line across the bottom of the pit 
and:up;its two sides, a horizontal distance^of about 4 ft. It pinches out 
at the top, as is shown In the sketch . In a flat opening on the western 
side, a little above 1he>eTtic8l deposit, amass of galena andbarite 
about a foot in diameter was found. Some galena occurred mixed with 
the blende in several openings, and also some copper pyrite and amith- 
sonlte . The surface of the magnesian limestone at the ;contact with 
the ore is generally stained a red color. 

Other similar occurrences were exposed in different pits, and, in 
some, large quantities of tallow clay were associated with the ore. 
Barite is frequently found in this vieirity in isolated nodules in lime- 
stone, and also over the bottom of small cavities, with blende between 
it and the rock; the barite seems thus to have been deposited after ;the 
blende. Crevices frequently traverse the limestone, expanding at 
Intervals, forming lenticular cave-like openings. One was seen cross- 
ing the bed of the creek, running SW— NE. and containing galena and 
blende . No faulting had occurred along it . 

A number of other openings of minor importance 
have been made elsewhere in Miller county, but 
A special desciiptions of such have not been obtainable . 
'/ The above will, however, give a fair idea of the gen- 
^ eral distribution and character of the deposits of the 
V county. 
Pia. 260. Sections of gash veins at Crisman diggings. 
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MONITEAU COUNTY. 

Little or no lead mining has been done during recent years in Moniteau county. 
The most remarkable deposit operated in past years was the High Point mine, near 
the postofflce by that name. 

High Point mine.— This mine is located in tlie NE. ,>i of the SE. X of section 17, towneliip 43 
ST. , IB W. Work lias not been done] here for many years, and on a recent visit to the locality by 

The deposit was discovered in 1841, and by 1845 
had produced 1000 tons of ore. It was reopened 



the writer, the excavation was filled with water. 




PiQ. 261. Cross-section of High Point mine. 
From Meekt report 1854. 



in 1854, and was at that time visited by Prof. 
Meek. The adjoining flgnre is copied from an 
illustration given in his report . He described it 
as a circular pit, 100 ft in diameter and about 80 
ft. deep, widening downward. A cone of broken 
rock occupied the center, and around this an an- 
nular space was worked out. This latter was 
filled with broken blocks of limestone of difi'erent 
kinds, irregularly mixed, between which there 
was finer material of the same kind. In this 
comminuted rock.much galena was found, but the 
larger masses were In cavities, principally filled 
with red clay. Most of the ore was found in the softer portions, and principally close to the sur- 
Toundingwall The central mass was of the same structure, but contained much less galena. 
Thegalena was very pure,and with it some little blende was found. Calcite occurred in small quan- 
tities, and Schmidt noticed a Utile barite in the debris in 1874. The wall rocks were composed of a 
tliin cap of sandstone, succeeded by a thinly-bedded, gray cotton rock, and this followed lower 
down by a somewhat open-textured maguesian limestone. These rocks were comparatively undis- 
turbed and exhibited no dip, though they were fractured and traversed by joint-planes. 

The depth of the body was undetermined at the time. Schmidt notes that In 1857 a depth of 
90 ft. had been reached, and that galena was still in sight, though the ore body was less rich than 
at higher leyels. From the presence of vertical slickensided stria;, Meek concluded that the brec- 
clated condition of the rocks was due to a "powerful elevating force acting from beneath." He 
was unable to indicate the source of the ore, however, and saw no evidence of igneous action . This 
is one of the largest of the peculiar circular deposits of this district, and its formation Is to be 
explained in the manner described on page 467 of this report . 

Kellog diggings .—These were about three miles north of High Point, In section 33 of the next 
township. Meek described the galena as occurring in a crevice In maguesian limestone, 2 ins. wide, 
running E.- W. Other seams were seen crossing this at right angles. Galena is also found loose in 
the surface clay. 

Sart diggings .—These were about five miles northwest of High Point, in section 3, township 
43 N. 16 W. Three shallow shafts had been sunk through about 4 ft. of surface clay, in the soft, 
yellow magnesian limestone, In the latter, galena was found in bunches or in Isolated crystals, 
associated with calcite. In one pit a crevice IS ins. wide, filled with red clay and loose galena, was 
found. A porous magnesian limestone was beneath this, containing no ore. 

The Eames diggings .—These were about 8 miles northeast of High Point, In the W. K of sec- 
tion 32, township 44N . , 14W. Float galena was found In the red clay and also in seams and pockets 
in the limestone, with a little barite. 

Mineral Point diggings.— These were new developments in 1873, located In the NE. )i of section 
10, township 45N., 15W. Schmidt describes the galena as occurring in veins in magnesian lime- 
stone X to 2K ins. thick, with a N.-S. course. It had been traced 750 ft. up the slope. Another 
similar vein was found running parallel to the first and about 75 It. east of it. Masses or slabs of 
galena were found in the surface clays also. 
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Reed diggings .—Theee were in the NK. K of the 8W. H of section 12 of the same township. A 
«haft 120 ft. deep penetrated hroken, soft magnesian limestone, containing large pockets of galena, 
and also pockets filled with barite and clay. In the lower 80 ft . only tracesof galena were found. 

John English's pit.— Ab described by Meek, this was in this same section, on a fork of Lower 
Brush creek. A shaft 12 ft. deep exposed a crevice about 2 ins. wide, filled entirely with galena, 
running N.-S. 

The Tiff diggings. —These were about two miles northeast of the last, in the NB. K of the NE. 
}i of section 35, township 46N., 15W. Schmidt described an open, quarried face, 50 ft. wide and 
24 ft. high, exposing great blocks and broken veins of white barite, between softened limestone. 
Galena was found only ln>mall quantities. This deposit was evidently very similar to the Henley 
diggings of Cole county, already described. 

At the Dickson mine, in section 25 of the same township, float galena was mined in earlier years 
from shallow pits. 

English, Surtin and Wells diggings.— These were described by Meek. They were in section 17, 
township 15 1^. , 14 W. , near the summit of the ridge. Ten or more shafts bad been sunk to depths 
of between 30 and 60 ft. Galena was found in the surface clay with fragments of chert, and also in 
magnesian limestone, in isolated masses in cavities, and in fiat sheets along joint-planes. In these It 
was often associated with red clay, and sometimes with barite. 

English and Powell digqings.-Theee were in section 5 of the same township. They consisted 
In 1854 of four or five shafts down to depths of 39 ft. In one of these a crevice was encountered, 
from 3 to 6 ins . wide, running NB -S W . Galena was found in this and also in surface clays , 

Near the western limits of Moniteau county, on the Newkirk land, in Lection 12, township 44 N, , 
17 W . , galena was found in small cavities, and also filling seams and joints of the magnesian lime- 
stone, Kto J^in. wide. Ko parallelism of these veins was noticed. In sections 24 and 25 of the 
same township, galena was also found loose in surface clays. 

In the extreme northern portion of the county, in township 47 N. , 15 W. , lead ore has been mined 
at several localities At the Klinger diggings, in the SW. X of the SW. Ji of section 25, several 
drifts exposed, in 1873, masses of barite in sandy clay. At Howard's branch. In section 24 of this 
township, loose galena was found In chert, associated with barite. These last deposits, it wiU be 
noticed from the map, are in Lower Carboniferous rocks, whereas all others of Moniteau coimty 
are in the Lower Silurian magnesian limestone. 



MORGAN COUNT YT. 

As has already been described, some little mining was done in Morgan county 
before 1850, and also during the succeeding score of years ; but, like all of these 
central counties, work was not active here until after 1870, when many deposits were 
opened, and the county production rose in the next decade to about 3000 tons of ore. 
Since that time mining has been very slack, and only desultory work has been done. 

As expressed by Meek in 1855, there is scarcely a township in the county but 
where lead ore has been found. This has been mostly in loose slabs or fragments 
in surface clays ; but, at many localities, it was also mined from the rock. For 
convenience of reference, and because of the great number of localities, we will 
arrange the following descriptions by townships, beginning with the southmost. 

TOWNSHIP 40 N., 17 W. 

In section 2, north of what Is now Gladstone P.O , Meek observed several crevices in magne- 
sian limestone on a summit of a ridge. These varied in width from a few inches to 3 ft. , and the 
principal ones ran NB to SW. Similar crevices were observed running at right angles to these. 
They were filled with clay and broken rock, In which galena was found. 

Bond diggings —These were in the SW. M of the SW. >i of section 9, and in the SE, K of the 
NB. a of section 16. Schmidt described them as being principally in surface clays, in which the 
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galena was found in fragments assooiated with barlte, and BOtnetlmes in vertical sheets along- 
parallel lines running NE -SE ., and traced 300 to 300 feet in length. The surface clay was 6 to 8 
feet deep, and from this the seams extended into solid limestone. Blende was rarely found. Cal- 
cite and barite were sometimes associated with the galena. 

Johnson- Davidson diggings .—In the northern part of section 26 were the Johnson-Davidson 
diggings. The galena was found mostly between depths of 6 and 10 feet, in layers in the clay. One 
shaft 40 feet deep extended 30 feet into the limestone, in which cavities and Assures were encountered- 
containing sheets of galena, associated with calcite in places. 

The Brush Creek or Ely diggings were in this and the adjoining section 27. Elsewhere In th& 
township, lead ore has been mined in small quantities at a number of points. 

TOWNSHIP 41 N., 16 W. 

In section 4 Meek noted the presence of crevices, 6 to 15 inches wide, traversing fractured 
strata and containing broken chert and galena ; polished surfaces of rock fragments indicate- 
movement here. In section 5, in the SB. X of the SB. K, were the Kelsey diggings, where galena 
was found in seams in the limestone without barite. 

The Madole diggings .—Theis were in the SW". }i of the NW. }i of section 8. Here a cave was^ 
encountered in a shaft at a depth of 40 ft. , after passing through clay and blocks of chert and lime- 
stone. This cave extended eastward from the shaft a distance of about 160 ft., and was crossed 
near the shaft by an opening in the rook, running nearly at right angles with the cave, filled with 
clay and galena. Shafts were also sunk along two depressions called breaks, which ran along th& 
hill-side from SB. -NVT. nearly 800 ft. In these, galena was found loose in the clay and between 
blocks of chert and softened limestone. In the immediate vicinity of these, along Indian creek, a. 
number of other mines were worked. 

In section 18, Meek reported the discovery of a vein traversing magnesian limestone on T. V. 
Jones' land. This was filled with clay, limestone, sandstone and galena, and sometimes a little 
barite. The course was E. of S. , and the vein had been traced nearly a half mile. This width 
varied from H to 18 inches, though cavities 3 to 4 ft. across were encountered. 

The Dolph diggings —These were near the middle of section 18 . Here Schmidt described cre- 
vices running NW.-SE. filled with galena and barite traceable for a ctaarter of a mile, and followed 
to a depth of 70 ft. The thickness remained constant, though varying from 3 to 12 inches. Softened 
fragments of limestone were encountered in the barite . 

In sections 4 and 7, occurrences of lead ore and zinc ore have been noted, but no developments^ 
are yet made. 

TOWNSHIP 41 N., 17 W. 

In section 17 of this township, loose galena was found in the clay as early as Meek' s report. 
Later, the O' Bryan diggings were In the same section. In sections 18 and 24, occurrences of ore and 
barite have also been noted. In the NE K of section 24 were what were known as the Lower Indian 
Creek diggings, in which loose galena was found in a bed of red clay overlying decomposed lime- 
stone; also In irregular openings of the rock. 

TOWNSHIP 41 N., 18 W. 

The Brushy diggings.— Tbeee were in section 12, and, as described by Schmidt, galena occurred 
loose in the red clay, following along a run in a NB.-SW. course, between depths of 20 and 40 ft. 
The ground consisted of broken masses of limestone and chert, under which rounded pieces of 
barite and galena were found. In the Gray Horse diggings, in the NE. M of the NW. M of section 13, 
ore was found under similar conditions . 

The Caldwell diggings .—In the NE. M of the NE. K of section 14, a shaft nearly 100 ft. was 
sunk, passing through 40 ft. of clay with barite and galena, and through more than 55 ft. of large 
sandy blocks of limestone, with white, dense barite and some galena. 

In sections 18, 24, 29, and at other localities in the township, lead ore has been dug under con- 
ditions similar to those described. 
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TOWNSHIP a N., 19 W. 

The Buffalo diggings .—These were in the SE. K of the NW. H of section 1. Schmidt deecribed 
•two shafts 81 ft. deep, which enooantered a rich deposit of galena. The ore-hody consisted of broken 
limestone, between which was sand containing galena in irregnlar masses and seams. It had a 
somewhat circular outline , and was abont 30 ft . in diameter, but extended beyond these limits in 
places. A large shaft, 16 ft. wide, had been sunk to a depth of 50 ft , at which depth the propor- 
tion of galena diminished. The deposit was worked later by an open cut. A good deal of work 
was done here, and furnaces were erected, which smelted the ores from this and adjoining mines. 

The Johnson diggings were in the same section , about 700 ft. southeast of tbe last. Shafts 26 ft . 
deep were sunk through clay into disintegrated limestone. 

At the Wilson diggings, in the SE. K of section 12, seams of galena were found running through 
KShert and limestone. 

TOWNSHIP 42 N., 16 W. 

The Strong diggings were in the NW. }i of the NW. K of section 27. Here galena was obtained 
from the surface clay. 

At the Tolc and Skelton diggings, in the same section. Meek described detached crystals of galena 
. and numerous seams of galena, K and M of an inch thick, running in every direction, both hori- 
zontally and vertically. In broken limestone. Over this was a light, flesh-colored llmestoiie, desti- 
tute of ore. 

TOWNSHIP 42 N , 17 W 

This township has been, perhaps, the scene of more mining than any other in the county. 
The African diggings were in the NE. M of the SW. }i of section 5. Schmidt described these 
«s shallow pits arranged in a somewhat N.-S. course. The ore was found mixed with clay, shale, 
sand and soft limestone, and also In red surface clays. 

The McCormick and Thayer shaft.— Thi& was In section 8, and was examined by 

I ' ' the writer in 1890. It was sunk on a thin lode to a depth of 85 ft. The adjoining 

I ^ sketch illustrates what was observed here. The crevice was from to 4ft. wide, and 

• — waBfllled with a breccia, consisting of chert and sandstone fragments In asandy 

., 1~ matrix. Through this the galena was disseminated . The wall rock consisted of 

! magnesian limestone, with layers of chert, which were not continuous from one 

^C^ side of the crevice to the other, showing a vertical movement. About 6000 lbs. of 

ll . galena had been taken out from 25 ft. of the crevice As the shaft was about 6 It. 

'' I wide and the thickness of the lode averaged about 2 ft , the excavation was about 

JiJuZ. 260 cubic ft. , and the yield amounted thus to 20 lbs. of galena to the cubic foot of 

I I ^ - vein material. 

I I Cross-roads diggings and others.— In this same;sectlon werelthe Ross pits, refer. 

' / red to by Meek, from which large blocks of massive galena, weighing 60 lbs. or 

u- IZ more, were taken. The well-known Cross roads diggings were also in this section 

S'IS;262 Section ^^^ [^ jjj^ adjoining section 9 The last were also known as the New Grdnby dig- 
Bhaft. gings in 1874, under which are included by Schmidt the Woods, IlUf, Cross-roads 

and Wilkinson . Most of the ore was found in the clay, though some was between blocks of lime- 
stone, and also In specks and thin sheets in the solid rock The ground was very much disturbed, 
and some of the diggings were arranged in an approximately circular shape, suggesting a circular 
formlof the deposit. The rich ground was sharply limited, and a solid limestohe bar was enoonnt- 
ered;nOTtheast of the pits. Qolte large quantities of ore were obtained from these mines. Furnaces 
"were also erected here . 

In section 16, the Silvey Zinc mines were opened in 1887, small quantities of blende being 

found. 

The Townley and Gunn diggings were in the NW. M of section 23. Shallow shafts were sunk, 
In which galena was found in clay and in seams in the limestone. Much broken chert was encoun- 
tered in the clay. 

The Wyant Spring diggings .-These were in the SE. M of the SW. X of section 32. Schmidt 
described a long row of shallow shafts running NN W .-SSB . for a distance of about 1000 ft . These 
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-were snuk to depths of 10 and 20 ft., In red and yellow clays, containing loose galena. At one 
shaft near the mill, a crevice was stmck in the solid limestone, varying from 6 to 30 ins. in width, 
and with a strike parallel to that of the row of shafts. This was filled with black clay, cmshed 
shale and oheit, and also blocks of softened limestone. Galena was fonnd adhering to the wall 
rock and to the enclosed blocks. A shaft was snnk 5B; ft. on this crevice . Another shaft stmck a- 
parallel crevice, ahontSBft. away, which was from 1 to 3 ft. wide, and was filled like the other. 
Shafts above this, on the hill-side, disclosed little or no clay, though some galena was fonnd in thin 
sheets in the limestone. 

In section 33, and at other points In this township, small quantities of galena have been fonnd, 
bnt little digging has been undertaken. 

TOWNSHIP 42 N., 18 W. 

In section IS were the Argenbright and Fair diggings, from which a number of tons of galena 
have been obtained. 

The Simmons diggings were In the SE. X of the SB. Ji of section 20. The deposit occurred in 
caves and cavities in the llmestane, and consisted of red clay and loose galena. 

Huffman mine —In section 21, a good deal of mining was done in past years, and recent develop- 
ments have also been made here. The Huffman mine was In the NW. M of the SE. K of section 21, 
and were visited by the writer in 1890. A shaft had then been sunk to a depth of about 70 ft. , prin- 
cipally in magnesian limestone . The galena was seen In crystals, scattered through the rock, and 
no concentration of the ore was observed. 

Big Three shaft and Old Clark diggings —The Big Three shaft was a little south of the Huffman 
mine, in the SW. M of the SB. M. This is close to the site of the Old Clark diggings, worked in 
1873, where some 2fi0 tons of galena were taken out of the superficial clays. A shaft about 20 ft. 
deep encountered a nearly horizontal run of ore, consisting principally of blende associated with 
barite. Little or no lead ore was obtained. When visited later by Mr. Eobertson, a drift had been 
carried 300 ft. along the course of the "run," which was a mineralized portion of the dolomltlc 
limestone, having a general course N. 60 W. The ore was wholly zinc blende, occurring generally 
in barite, sometimes in crystalline forms and sometimes in irregularly shaped masses. No ore had 
been shipped from these workings . 

The Old Clark diggings were In the SE M of the SW. Hot section 20, Schmidt described the 
deposit as consisting of numerous seams of galena, blende and barite X to 3 inches thick running 
through limestone. The main seams ran E.-W. and were connected by cross seams. This net- 
work was exposed over an area of 50X30 ft. , but thin seams were fonnd elsewere also. Very many 
diggings have been worked here, and much galena was found In the surface clay. 

The Potter No. 1 mine — This was in the NW. X of the same section 21. Here crevices 1 to i ft. 
In width were traceable in the limestone a distance of SOOft.lna SW.-NB. direction. These were 
followed to depths of 80 ft , and were found filled with red clay, broken chert, calcite and large 
pieces of galena. 

In the Stover diggings. In the SW. i4. of the NW. M of the same section, two crevices like the 
last were found running SW.-NB. 

The Merrit diggings, in the SW. Mof theNW. Xot section 23, developed 

Irregular crevices and cavities In the limestone, containing clay and galena. 

The Ferguson diggings .—These were In section 28, in the SW. K. It was 

In this section that the first mining in the county was done, In 1837. At these 

diggings a crevice was developed In the limestone 6 to 12 ft wide, dipping 45 

to 60°, as Illnstrated In the adjoining sketch taken from Schmidt's report. 

The roof was chert about 1 ft. thick, the foot-wall limestone. This was filled 

with fragments and blocks of limestone, between which ran a net-work of 

Fio. 263. Section of ''*'^'''® veins up to 3 inches In thickness, enclosing crystals of galena; these 

lode at EergUBOn were associated with red clay, which also contained crystals and fragments 

diggings. of barite and galena. 

The Potter No. 2 mines.— In the NW. X of of section 31, four shafts were sunk, in clay and con- 
glomerate of broken chert fragments, surrounded by clay and galena. 

In the Wolf Den diggings, In section 30, Immediately north of the last, galena was found both 
in the surface clay and in seams In the limestone . 
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TOWNSHIP 42 N., 19 W. 

In this township no diggings were recorded, but Meek refers to several seams of galena, about 
1 in. In diameter. In section 34. These ran In an E.-W. direction, and were traced about 450 ft. 

TOWNSHIP 43 N., 18 W. 

In section 10 was what was known long ago as the Wyant, Trigg & Bryan diggings, and later as 
the Peiry Ross diggings. Galena is said to hare been disseminated in altered limestone. 

The Oabrielle diggings.— Ihese were In theNW. K of the NB. Jii of section 17. Galena was 
obtained from the snrface clay, underlying broken and decomposed limestone. The ore was dis- 
tributed irregularly, though sometimes seemed to follow straight lines or runs. In one shaft, 65 ft . 
deep. Coal Measure shale, containing much pyrlte was encountered, dipping down between broken 
masses of llmeBtone. Quite large amounts of lead have been produced from these diggings. 

TOWNSHIP 43 N , 19 W.- 
In this township lead ore has been foundln the W. K of section 5. 

TOWNSHIP 44 N., 18 W. 
In this township, in section 12, is what was known as the Bluff Spring zinc mines, where some 
developments were made in 18S8. 

TOWNSHIP 44 N. , 19 W . 

In section 20 of this township. Meek refers to lead ore on Luckett's land In section 20. In the 
N W. M of the SW. }i of section 25 were the Stocker diggings, where galena and blende were found 
in black clay, associated with black slate. 

The Price Mill diggings —These were in the B K of the SE, Ji of section 36. One large and 
several small veins of galena and barlte were found traversing limestone. The large vein ran NW.- 
SE., was of variable thickness, but nowhere exceeded 6 inches. The galena adhered to the walls 
and sometimes filled the vein entirely; but generally a portion of the space was filled with barlte . 
The smaller veins ran nearly at right angles to the other. 

The Otten diggings were in section 36, adjoining. These consisted of shallow shafts In which 
loose galena was obtained, lying between sandy limestone blocks, under the red surface clay. In 
the limestone bluff adjacent, sheets and specks of galena were seen. 

T0WN3HIP 45 N., 18 W. 

The Twin Spring diggings were in the SB. X of the NE. U of section 19. Schmidt described 
crevices and cavities In the magneslan limestone running generally from NE.-SW. Galena occurred 
loose In red clay, and was somewhat rounded; barlte was sometimes associated with the galena . 
In section 35, on Marcus Tapping's land, are also lead diggings. 

TOWNSHIP 45 N., 19 W. 

The Cordray diggings —These were in the NW. }i of the SW. K of section 22, near the Otter- 
ville lead furnace. Three shafts were sunk, extending Into broken, soft magnesian limestone, 
mixed with clay, chert and loose galena, the latter frequently adhering to the chert. Some large 
cavities were encountered, filled with black clay, enclosing crystals of blende. The chert here was 
of Carboniferous age. 

The Weir diggings were in section 34, in the SE. >i. A shaft, 60 ft. deep, penetrated a mixture 
of limestone fragments, both rounded and sharp, surrounded by red clay, contaln'ng loose barlte 
and galena. The Zollinger diggings, in the NE. Xof the same section, encountered galena under 
similar conditions . 

At a number of other points In the county, lead ore has been obtained, but this has been prin- 
cipally from surface clays, and no special descriptions of the deposits are preserved. A large num- 
ber of coal pockets are encountered, and, associated with these, more or less ore, especially blende, 
is frequently found. Thus, at the Martin coal bank, in section 5, township 42 N. , 17 W., blende is 
found in well-formed crystals, in small pockets distributed through the coal, and also In sheets 
following the joint-planes. At the Simpson coal pocket, just across the county line, in Moniteau 
county (section 15, township 43 N., 16 W.), large slabs of blende, }i in. or more thick, can be 
obtained fl:om such joint crevices. 
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CAMDEN COUNT r. 
A little lead mining was done in Camden county as much as 50 years ago, but 
most of it was between the years 1870 and 1876. The county has, however, never 
been a very large producer, and so little has been done during recent years that 
very few opportunities for observation were afforded during the recent trips made 
to the county. The principal work has been in the vicinity of the town of Linn 
Creek. 

HMjjier's (iigrffinffs,— These were formerly known as the Thomas mines. They are situated in 
section 21, township ,S9 N., 16 W. When vlBited by the writer in November, 1893, no work was in 

progress, but several pits and drifts wsre open for inspec- 
tion . The galena was found In the magnesian limestone 
in irregular pockets, distributed generally along the 
stratification planes . It was associated with a great deal 
of barite . The adjoining sketches illustrate exactly the 
conditions of occurrence of the ere. The barite was 
partly in peculiar nodules, the surfaces of which were 
Toughened by small crystals of the same substance, stain- 
ed a red color, causing somewhat the appearance of an 
Osage orange. Into the rock enclosing the cavities. Irreg- 
ular veinletB of barite often penetrated; in places the 
adjacent limestone was decomposed to a dolomitic sand. 
■ B<iritt The galena was bright and clean on a fresh surface, and 

had a eharp contact with the barite. Over exposed sur- 

Fie. 264. BmtlVnd galena in magnesian f»<=«« " ^' °''1*^«'^ *° •=«'^°^^"« • ^^'^"e and galena often 

limestone, at Hunter's mine. line the interior of the cavities, but as a rule do not fill 

them completely. The barite is generally compact and chalky. The contact between It and the 
magnesian limestone is sometimes sharp; but, at other times, a scale of iron oxide separates the 
two. The barite generally surrounds the galena, but crystals of the latter protrude beyond the 
barite balls, and the faces of the galena crystals are often well developed in the mass of the barite. 
The faces of some of the galena crystals are coated with white crystals of barite, •showing later 
deposition of the lalter. Large quantities of ore were found in the surface clay here, associated 
with broken chert. Calclte is rarely found, and no zinc was observed. 

The Bruin diggings were In the SB. M of section 27 of the same township. Here, according to 
Schmidt, galena was found in small seams traversing the limestone, and also loose In the surface 
clay, and along the limestone walls and in cavities In that rock. It was associated with granular 
barite. 

In section 34 of this township were the Dayion^Williams diggings, which worked deposits like 
the last . 

The Anderson diggings .—These were in the SE. }i of the SW. H of section 35. Galena was 
found at depths of a few feet. In a spongy, fosslliferous chert, partly broken, and the fragments 
cemented by galena. This breccia was from 6 Ins. to 2 ft. thick, and lay horizontally above lime- 
stone of irregular surface, with red or brown clay or loam separating the two and filling the ine- 
qualities of the limestone . 

The Murphy diggings were south of Linn Creek, in section 36, township 89 N. , 17 W. Most of 
the galena was found in the surface clay, which was in places over 50 ft. thick. This seam of ore 
also penetrated the limestone. 

The Ferry diggings were about a mile and a half southeast from this, in sections and 6 of 
township 38 N, , 16 W. The galena was found associated with limonite In the red surface clay and 
broken chert . 

The Charles Parsons diggings .—Tbehe are about the middle of the south line of section 22, 
township 33 N . , 16 W. They were visited by the writer In November, 1893. A crevice was then 
seen running through magnesian limestone in the bed of the branch. The course varied from NNE . 
to E. Galena was found In this crevice in "chunks" imbedded in barite. Little more than pros- 
pecting had been done so far. 



OAMDEN COUNTY. 717 

The Old Harold mines, now abandoned, are about a mile south of Toronto, which Is In section 
25, township 38 N. , 15 W. , near the county road. They were worked before the war and also about 
20 years ago, and from that time to 1686 probably over 100 tons of lead were mined. A furnace was 
built here about 1876. Most of the ore was obtained from surface clays, though some came from 
the rock. About 1885, a shaft was sunk to a depth of 100 It. , but nothing remunerative was found. 
A good deal of this ore In early years was hauled to Linn Creek. 

Jackson mine (E.)— This mine is located near Barnumton, In section 19, township 39 N . , 18 W. 
It was visited by Mr. Robertson in 1891. The main shaft was 130 feet deep, and was sunk in a pocket 
of Coal Measure shales, which it penetrates for its entire depth. These shales are quite bituminous , 
having at times thin seams of coal and pure bitumen interstratlfied with them. At a depth of 40 
feet from the surf ace, a drift showed the shale-beds dipping strongly toward the shaft. As the 
margin of the pocket was approached, masses of limestone and chert, not very abundant toward 
the center of the pocket, are frequently encountered, and the lines of deposition of the shale follow 
with more or less regularity the oatllnes of these masses or boulders. The ore, consisting entirely 
of zinc blende of a very dark color, occurred interbedded with the shale from the top of the shaft to 
the bottom , but at a depth of 40 feet it was rather more conoertrated . The surrounding country 
rock is a close-grained, earthy, drab-colored magnesian limestone. Mf . A. K Jackson, of Climax 
Springs, is the manager and principal owner of the property. Ho ore had been shipped at the time 
of inspection . 

A few miles southwest of this mine, other developments have been made during recent years 
by Mr. Jackson, which were visited by the writer in September, 1890. 

In section 33, township 39 N. , 18 W., were two shafts sunk near the center of the section, one a 
few hundred feet north of the other. The northmost shaft struck a vein at a depth of 40 feet, run- 
ning N. 30° W. (mag ) , and about SO inches thick. It dipped about 80° E. The walls were of mag- 
nesian limestone; the crevice was partially filled with galena and zinc "silicate." 
■'^ P^ The lower or southmost shaft was about 100 feet deep. The vein ran nearly N. 

18° W. and dipped to the west about 65° . The wall-rocks were magneslaa limestone 
and chert, and the enclosed vein consisted of a thin seam of galena, at points less than 
1 inch in thickness. 

, ,__ TAe CoZiiiociZsAfflft.— This wasintheNB X of the SW. M of section 4, township 3^ 

■^*l '^^i.i: N , 18 W. The shaft was about 42 feet deep, and was sunk on a chimney or opening In 



*^ft. the rock. The ore, consisting entirely of galena, was along a horlssontal opening, 2 
FiQ. 265. Sec- to 6 feet high. In a red plastic clay, associated with fragments of chert. These open- 

tlonof Cald- j^ j^ betwen beds of limestone with very irregalar surfaces. These conditions of 

well snaft o j 
occurrence are illustrated in the adjoining figure. 

The WTieeZermtncs.— These are located in the SW. X of section 32, township 37 N., 16 W., and 
In the adjoining section to the south in Laclede county. An opening here was formerly known as 
the Flelding-Cl»rk diggings, but we now call them the Wheeler diggings from the fact that they 
are on and adjacent to lands of Sam Wheeler. The geology of this vicinity has already been 
described in chapter XI, and need not be further discussed here. A pit sunk on the outcrop of the 
pegmatite did not reveal any ore; but, about 160 ft. southwest of this, shafts were sunk in the lime- 
stone, from which some little galena and blende were obtained. These struck crevices which cut 
the limestone in every direction. The metalliferous mineral was of peculiar appearance, of rather 
earthy luster and of a blue-black color; pyrlte was associated with it. An analysis showed the 
following remarkable composition : 

ANALYSIS LBAD-zmC OKE— SAil WHKELBE LAND. 

Anal. Mo. Geol. Sur. No. 325. J. D. Robertson, Anal. 

CnFeS O-OWl 

Fe S 2 3 .8308 

ZnS 22.1671 

Sb283 Tr. 

As2 S3 '.Tr. 

Pb s 63.9950 by diff. 

100.000 
Silver, X ounce to the ton. 
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The oonntry rook is a fine-grained crystalline, magueslan limestone, rather liardj sometimes 
this is brecciated along the crevice and cemented by the ore. Abont a quarter of a mile farther 
southwest, another shaft was sunk, and revealed small quantities of similar ore. The result 
reached by the developments so far are not encouraging for future work; the pegmatite seems to 
have no direct connection with the presence of the ore. 

HICKORY COUNTY. 

More or leas prospecting for both lead and zinc ores has been done in this 
county during recent years, and similar efforts to discover workable deposits have 
been made in past years. Nearly 500 tons of ore are reported to have been mined, 
but no exact record of productions has been obtained. Opportunities for obser- 
vation are very poor. 

Seed Tick diggings —These are near Cross Timbers, In section 18, township 38 N. , 21 W. Mr. 
Eobertson, who visited the locality in 1891, describes the deposit as a succession of pockets in the 
magnesiau limestone, with an apparent course of about N 80° E. In these pockets galena occurred 
in large irregular masses and in crystalline forms ; the enclosing limestone was of a buff color, 
earthy, soft and partially decomposed. Several Individuals were working here at the time, and 
had raised considerable quantities of ore . 

The Carter diggings, in the SW. M of the NE, X of the same section, were described by Schmidt 
as operating a small vertical vein of galena about K in. thick, tanning B.-W. , through soft, earthy 
magnesian limestone. Barite was associated with the galena. 

At the Baryles diggings, In the I^E. U of the SE. M of the same section, ore was found under 
similar conditions. 

At the Stearns diggings , in theSE. X of theSE. X, a shaft 20 ft, deep was sunk on a similar vein 
of barite, in gray magnesian limestone, with an E.-W. course. This contained galena, copper pyrlte 
and blende. The thickness increased with depth. 

The Daniels and Brown diggings were In sections 12 and 13, 
township 38 K.,22 W. Schmidt states that galena was found 
both in crevices and in crystals disseminated through the rock . 
The Talum mines (R.)— These are situated In section 11, town- 
ship 36 N. , 22 W. They were visited by Mr. Robertson in 1891, 
who describes the deposit as follows: A shaft was sank BO ft., 
in a compact, earthy limestone, in which much chert occurred in 
siDcuF DfiiFT. enooroniFT. lenticular masses. The shaft was located near a sink-hole, and 

the strata of limestone and chert in the vicinity were tilted and 
riG. 266. Se^ion^in the Tatnm crushed. The disturbed condition of the rocks, as exhibited in 

one of the openings, is illustrated in the adjoining flgure. 
In this opening one stratum, composed partly of clay, was essentially a chert breccia, the 
fragments cemented together by galena, which, on account of the limited space for deposition, had' 
crystallized in distorted forms. The presence of the sink-hole near by can hardly account in full 
for the disturbance of the strata. The galena was evidently deposited subsequent to the forming of 
the depression. ' 

In this same vicinity there were other small prospects on the bank of a small creek in section 
S3, towns'-ip 37 N , 22 W . , and also in section 2 of township 36 N . , 22 W . They appear to be irregu- 
lar pockets of barite in limestone, carrying more or less lead. No mining has ever been done here. 
The Brookfleld Mining company, in sections 21 and 23 of township 88 N., 22 W., have prospected 
considerably, and have found some good lead and zinc ore. They are not doing anything now. 

The fact that transportation is so high In this county, there being no railroads running through 
it, probably tends to check much enterprise in the way of prospecting. 

The ore from the vicinity of Cross Timbers is hauled to Warsaw, a distance of about 25 miles. 
That produced near Wheatland and Hermitage is usually hauled to Collins , on the Clinton branch of 
the Kansas City, Fort Scott & Memphis railway, a distance of 20 miles or more 

The Pomme de Terre Mining company's property is situated about nine miles NE. of Wheatland. 
They had taken out considerable lead, probably 20 tons, butawere idle at time of inspection. 
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The Thatch mine, 6 miles SE of Wheatland, have good blende on their land. The woriis were 
Idle at the time of inspection. 

In township 38 N. 2S W. , sections 7, 18, 19 and 20, and in township 38 N. 21 W. , sections 10, 11, 
12, 13, 14 and 24, some 40 oi 50 prospecting shafts were put down some years ago, and, according to 
a oommnnicatlou of Prof. Broadhead's to Major R. H. Ittelton of Kansas City, galena was found 
In 11 of them in large quantities, associated with barite, also zinc and some copper in one shaft. 
Major Melton states that millions of pounds of lead and zinc have been taken from this tract. 



BENTON COUNTY. 

More or less mining has been done in Benton county since the discovery of the 
Cole Camp mine, 50 years ago, but the period of most active operation was about 
the year 1878. Only a few hundred tons of lead ore have been produced altogether, 
however, and only a few tons of zinc ore, though the deposits are reported to be 
very promising. At only a few localities are present conditions such that anything 
can be seen ; thus most of the following descriptions are based upon previous re- 
ports, and upon communications of individuals who are familiar with the past 
history. 

Cole Camp mines.— These are in the NE M of the NE. M of section 32, township 42 N , 21 W. 
According to Shnmard's report of 1867 to Major R. H. Melton, the owner of the land, ore was dug 
here from pits in the clay; later, several caves were encountered, containing galena, and a shaft 
was sunk to a depth of 35 ft. ; at one point a lode of galena nearly one foot thick was encountered, 
running E.—W. Galena is found in the adjoining section 29, and large quantities of barite, also. 
Major Melton informs the writer that 150 tons of lead ore were produced from the Cole Camp mine 
before the war, and that millions of pounds of lead have been taken from these two sections alto- 
gether . A. lead furnace was built here and the lead smelted , and the pigs shipped thence to St. Louis . 

The Holderman mines (R )— These are in the N E. Ji of this section 29, and were visited by Mr. 
Robertson in 1891. Several shafts had been sunk, one to a depth of 40 ft. The ore is mainly blende, 
and occurs in a crevice in the limestone, which is partially filled with a soft bluish shale. This 
shale is shot full of dark-colored "pebble-jack" or rudimentary blende crystals. No galena was 
noticed. The country rock Is a hard , compact, earthy magnesian limestone. In some smaller pros- 
pects near by there were several diminutive pockets of barite in which small seams of lead were 
observed. These pockets seem to follow a general course of N 10 E. 

About half a mile northeast, in the SW . }i of section 22, township 42 N , 21 W . , a small 

deposit of blende was encountered in clearing out a spring. About 2 tons were taken out of a pocket 

in the hard, compact magnesian limestone. It was associated with pyrite, the blende crystalizing 

around slender stalactites of the pyrite, much of which latter mineral had subsequently changed to 

limonlte. 

The Mellon mines (R.)— These are situated In sections 17 

and 18 of the same township, 42 N., 21 W., close to Melton 

station. They were also visited by Mr. Robertson, who de- 

sfliibes them as follows: Two shafts had been sunk, one 

about 68 ft. deep, through clay and soft, compact earthy 

limestone. Much residuary galena was found in the clay, 

and a crevice in the limestone about 18 to 20 inches wide was 

filled with barite, in which veinlets of galena ran in various 

directions. About 100 yards tiom this shaft another was 

sunk to a depth of 61 ft . A section of this shaft is here given. 

In tUs shaft much blende was found in the Coal Measure 

shale. This was dark red in color, in separate crystals partly 

corroded, and known locally as ' 'pebble jack. ' ' 

Major Melton states that large quantities of lead and zinc 

ore have been mined from this tract, and that in a ditch about 
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100 ft. long and 80 ft. deep, a vein of lead 82 inches thick was shown In places. Prof. Broadhead 
has expressed the opinion from his ohservations that the deposit is a fine one, and occurs in a ' 'reg- 
nlar vein" containing both lead and zinc ore, and Dr. Shumard has also given a very favorable 
opinion concerning this and the Cole Camp deposits. 

The White diggings .—Theee are in the NW. H of the SW. X of seoiion 28, township 39 N., 21 
"W. Shumard describes a vertical crevice here in soft, gray magnesian limestone, along which 
numerous pits had been sank from 3 to 25 ft. deep, for a distance of about 300 ft.. In a direction a 
little E ofN. In the crevice, barlte was abundant along with the galena. In the Uustka diggings 
adjoining, shafts 20 ft. deep were sunk through sandy magnesian limestone, in which small quan- 
tities of galena were found mingled with barite 

In section 9, about three miles north of the last, on Turkey creek, some good galena has 
recently been found. A small smelter was erected here in past years. Major Idelton has called 
our attention to the fact that a large quantity of barite has been found here also . 

The Hopkins diggings .—These were in the NE. M of the SW. }i of section 2, township 39 N., 22 
W. As described by Shumard, a shaft was sunk here 64 feet deep, upon a vein of calcite contain- 
ing aznrite and galena. The vein continued down to the bottom of the shaft. In sections 5 and 6 
of the same township, and in section 1 of the township to the west, a number of prospect shafts 
have been sunk, and, according to Major Melton, galena and barite have been found. 

The Deer Creek mines.— The&e were also described by Shumard, and were in the B. K of the 
SB. M of section 6, township 39 N. , 20 W. Three shafts were sank to depths of 26 feet Galena 
was found associated with barite Imbedded in sandy clay and in crevices in magnesian limestone, 
Small quantities of galena were found elsewhere in this section. 

In township 41 N. , 21 W., sections 29 and 80, some eight or ten shafts were sunk, none of them 
30 feet deep, from which, according to Major Melton, lead and zinc ore were obtained. 

Outside of the counties of the Central district thus far described, there are a 
number of deposits in adjacent counties, portions of which are included in the 
district map. These we will now proceed to describe briefly, beginning with 
Cooper county on the north, and continuing thence first west and then south 
around the border of the district. 



COOPER COUNTY. 

In the extreme northwestern corner of Cooper county more or less lead min- 
ing was done during early years, but recently nothing more than prospecting has 
been conducted here. 

The Old Scott diggings .—Theee are the most noteworthy in the county. They are situated in 
the NE. )4 of section 26, township 49 N , 19 W. , on Black fork of Lamine creek. The deposit was 
described by Swallow in 1864, but at that time little work had been done. A shaft 26 ft. deep had 
been sunk, and a drift was run thence about 31 ft. northeast, in the direction of the lode. The ore, 
consisting of galena associated with barite, occurred in "Burlington" limestone. Schmidt states 
in 1871 that a new shaft 26 to 80 ft. deep had been sunk, and seams of barite were found running 
between and across the limestone strata. The limestone beds here alternate with thick layers of 
fossiliferous chert. A large amount of barite was found about these diggings, and a mill was 
erected a few years ago for grinding it; little work was done, however. , 

The Collins diggings .-These diggings were about two miles northeast of the Scott, in the 
SE. }i of the SW. M of section 19, township 49 N., 18 W. Here, Schmidt describes shallow shafts 
in clay and broken chert. Galena and barite were obtained in this clay and also adheringto masses 
of softened limestone.. Masses of brown smitbsonite were also found, containing much iron and 
enclosing crystals of blende. A layer of galena occurred, a few inches thick, dipping southeast 
Into the hill, at an angle of between 20 and 30°, and following the surface ofi the solid, coarsely 
crystalline. Lower Carboniferous limestone. Copper pyrite was also found here in considerable 
quantity. It has been reported to the writer that as much as $25,000 worth of lead was taken from 
this deposit, but this figure seems extreme. 
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On the Willis land, in the W. X of (he NW. X of section 6, townsliip 48 N. , 18 W , seams of 
tarite seyeral inclies wide with specks of blende were seen by Schmidt, traversing crystalline 
Encrinital limestone. At several other localities in Cooper county, specimens of lead and zinc 
ore have Ijeen fonnd. 

SALINE COUNTY. 

Only a little prospecting has been done in this county during recent years, 
though in the past, considerable quantities of lead ore are reported to have been 
mined. 

The Marmadvke digging/. — These are about the only ones worthy of note in the county. They 
were briffly described by Schmidt in 1874. They are located almost in the channel of Saline creek. 
In the 8W. K of section 19, township 49 N. , 19 W. Operations were in progress here In 1891, when 
visited by the writer, but no regular deposit was exposed , only a little galena associated with 
barite, scattered irregularly through the Lower Carboniferous limestone, being seen. As reported 
by Schmidt, one shaft followed a crevice filled with loose masses of barite and galena; at 15 ft. an 
opening containing considerable quantities of ore was struck. A furnace was built, and it is stated 
that some $3000 worth of lead was mined, also a large amount of white, pure barite. 

PETTIS AND ST. CLAIR COUNTIES. 

In Pettis and St. Clair counties some fragments of lead and zinc ores have 
been fund, and some little prospecting in the search of deposits has been under- 
taken. Nothing, however, specially productive of results or worthy of note has 
been discovered. 

POLK COUNTY. 

In several places in this county, fragments of lead ore have been found, but 
little or no prospecting has been done. Mr. Robertson notes that on the Plummer 
farm, in sections 10 and 11, township 35 N., 21 W., considerable lead ore has been 
mined, but no work has been done there for some years, and no observations are 
recorded. In section 10 of the same township, on Enloe creek, some little lead ore 
has been found in the surface clays. 

In township S4 N. , 31 W., section 3, on Llndley creek, Mr. Thomas Barger sank a shaft some 
BOft.deep. Galena was found at the surface in the clay, and several veins of galena are reported 
to have been struck deeper down, yielding between one and two tons of galena. 

In township SB N. ,22W., sections 31 and 32, and in township Zi N. , 24 W. , section 24, small 
fragments of lead and zinc ore have been found. 

Prospecting in the southern part of the county, about Graydon Springs, has already been 
referredto on p. 629. 

DALLAS COUNTY. 

In Dallas county quite a little lead mining has been done in past years, but it 
was confined principally to two or three localities. Prospecting has been done at 
a number of points, and occurrences of lead ore have been observed at many more. 
During recent years but little work has been done, and most of the information 
concerning these ores has been derived from interview of individuals who con- 
ducted mining in the past. 

Jlamfto »fto/«.— This has been the most Important deposit in the county, and is estimated to 
have produced about BOO tons of lead ore. It is in the SW. X of the SW. X of section 1, township 
SB N . , 19 W. , on the top of a bare knoll , on the edge of a prairie . This is nearly the highest point 
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in the neighborhood . When visited by the writer, in December, 1893, there was nothing to be seen 
but the outline of a circular pit, now completely filled in. The following information is derived 

tiom an interview with Mr. Eambo, who operated this deposit. 
The ore occurred in a chimney 60 ft. in diameter, within which 
three shafts were sunk, one 154 ft. deep and the others 130 ft. 
each . The upper 30 ft . of the deposit was taken out In an open 
cut of a shape shown in the adjoining sketch. No cap rock 
overlay the deposit. The filling was made up principally o'f 
red clay, with only a few blocks of chert or sandstone, though 
sometimes a horizontal sheet of chert was encountered, but 
this was not continuous across the pit . No coal or black shale 
were found. The upper portion of the filling was bleached partly 
- white to a depth of 20 f t , , and here some cerussite was found . 
• Through the red clay the galena occurred in bunches distri- 
■ buted over the whole width of the deposit, and did not prepon- 
derate near the margin, as in the case of the circular deposits 
already described. No ore was attached to the walls. The 
latter were very irregular, with clay-filled crevices, but these 
Fig. 268 Section of Eambo shaft, contained little galena. At the bottom of the chimney were 
many blocks of limestone and chert and of sandstone, surrounded by clay. Ore was not found in 
quantities below a depth of 80 ft . , and most of the ore was taken between the depths of 10 and 60 ft . 
The ore was mostly in the form of what is known as ' 'chunk mineral. ' ' the lumps ranging up to 
100 pounds in weight. The ground was very soft, and much timbering was necessary in the shaft 
and in the drift, which extended from the latter to the wall rock. The deposit was almost entirely 
worked out by Mr. Eambo during the two years between 1868 and 1870. The wall rooks were of the 
common Lower Silurian magnesian limestone and chert. 

A few miles north of the Eambo mine are what are known as the Hildebrand diggings, whence 
more or less lead ore has been obtained in past years. The Nasalrod diggings were in the SE. H of 
section S5, township 36 N. , 20 W . , about eight miles west of the Eambo. These produced lead ore 
in the past but are not open now. 

Jn township 3S N. , 19 W. , a shaft has recently been sunk in section 35 , about six miles south of 
B»mbo, to a depth of 60 feet. Zinc blende is reported to have been encountered here and the show- 
ing is said to be very encouraging . Prospect shafts have also been sunk near Wood Hill postof&ce 
in the same township, but no definite results were accomplished. 

Ntar Buffalo, In township 'iA N. , 20 W. , section 26, in the NW . M of the NE. M, a shaft 80 feet 
deep was examined by the writer, penetrating magnesian limestone. Nocrevice was seen, the 
rocks were not disturbed, and only a little galena was found in small bunches. About two miles 
northeast from here, in township 3i N., 19 W , section 20, in the SE. a of the NB. X, on the east 
side of the river, about half a ton of galena was taken out of pockets in the side of a bluff of mag- 
nesian limestone. At the Zugler diggings, in Sugar Tree hollow, in section 22, about two miles east 
of the last, a little galena was also obtained. 

Jn township 34 N. , IS W., in the southern part of section 5, lead occurs in pockets in broken 
limestone and chert associated with red and white clay. No vein is reported here . A shaft 30 to 
40 feet deep has been sunk recently, ftom which lead ore has been obtained. 

About five miles southeast of Plad postofilce, lead ore is also reported to have been struck in 
a well, and considerable quantities, we are informed, have been dug recently on 0'Baanonpararle> 
near Spring Grove, in the southern part of the county. 



LACLEDE COUNTY. 

In Laclede county, specimens of lead ore have been found at a number of dif- 
ferent localities, but outside of the developments near Decaturyille, described 
under Camden county, no work has been done in the way of mining, and no pro- 
duction of lead ore is credited to the county. 
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PULASKI COUNTY. 

PulaBki county, like Laclede, contains nothing that we can call a lead mine. 
Near Richland some prospecting has been done, and small quantities of lead and 
zinc ore are reported to have been found. At Waynesville, Shumard refers to a 
few small fragments of lead ore encountered in wells. Beyond this, we have been 
able to learn of no developments. 

PHELPS COUNTY. 

Very little prospecting has been done in this county. On Bull creek, in sec- 
tion 4, township 36 N., 9 W., some fragments of blende of good quality were 
found in the bed of the stream. A prospect was opened here in 1874, by Messrs. 
Burns and Shotwell. Several tons of blende were obtained here and in the imme- 
diate vicinity, at very shallow depths, in crevices in the rock. 

Shumard, in 1856, reports an occurrence of galena in a cave on Little Piney 
creek, in section 19, township 36 N.,8W. It was found here in small seams of 
barlte, which extended from the entrance of the cave back a distance of 300 ft. He 
also notices the occurrence of galena in a sandy magnesian limestone over the hills, 
in section 35, township 36 N., 9 W. 

MARIES COUNTY. 

In the eastern portion of this county more or less lead is known to exist in 
the residuary deposits, although very little prospecting has been done there. Men- 
tion is made in previous reports of several occurrences which we will refer to. The 
recent developments at Vichy were examined by Mr. Robertson. 

Future Great Mining Company (E.).— This company is located at Vichy, in tlie NW. M of tlie 
NW. M of section 14, township 39 N., 8 W. It had elected an elaborate plant for working the mine, 
which was not in operation at time of inspection. The shaft is sunk for a depth of 90 ft., in very 
hard, dense, sillceons limestone with small cavities lined with qnartz crystals. The ore Is entirely 
zinc blende, of a very fair quality. Tills is very dark, nearly black in color, and occurs in nearly 
spherical nodnles possessing a radiate stmctnre on breaking. The blende sometimes encloses 
small crystals of pyrite. The form of the deposit conld not be determined, as everything was fallen 
shnt. 

The Williams fflirae.— This is briefly referred to by Broadhead as located on Upper Maries creek, 
In township 39 N. , 10 W., and as opened in 1874. Nothing has been done there during recent years. 
According to Mr. C. W. Crlsman of Tavern postofflce, the ore was found in a vertical crevice with 
lenticular openings; its course was about N.-S. or perhaps somewhat W. of N. It was worked at 
intervals for half a mile, some 30 or 40 pits being dug; the deepest shaft was 40 ft. The filling of 
the crevice consisted of barite and clay. The deposit was discovered before the war, and was 
worked at different times since. During the latter years of work, it is reported that fully $2000 
worth of lead ore was taken out from the ' 'Old" shaft. In addition, large amounts were mined 
from other openings up to 18S0. 

In townsUp 41 N. , 11 W. , section 20, Broadhead reported, in 1857, the finding of flragments of 
galena and barite. In township 40 N., 11 W., section 34, he describes a vertical opening In magne- 
sian limestone, 4 ft. wide, running nearly E.-W. , containing galena associated with oxide of iron. 
At other localities, specimens of galena haye been found. 

Dr. Shumard, in the report of 1855-1871, refers to the finding of galena In small pieces in sec- 
tions 24 and 32, township 39 N. , 7 W. He further quotes Mr. Engleman as reporting the occurrence 
of lead ore in section 8, township 39 N. , 8 W. , where about 35 pounds were obtained in 1856, and at 
Eocky Branch of Spring creek, as much as a ton has been raised in one season. 
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OSAGE COUNTY". 

In Osage county specimens of lead ore are occasionally found, as in all of the 
counties in this part of the state. No developments have been made, however, and 
nothing can be said as to the conditions of occurrence. In the report of 1855 to 
1871, Prof. Broadhead refers to the discovery of lead ore adjaoent to a contact of 
sandstone and magnesian limestone near the middle of section 17, township 41 N., 
11 W. 
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APPENDIX A. 

A STUDY OF THE CHERTS OF MISSOURI. 

By Edmund Otis Hovey, Ph. D. 

The investigations herein reported were carried forward on material collected 
by the officers of the State Geological survey of Missouri, and kindly furnished me 
by Mr. Arthur Winslow when State Geologist, together with a long list of refer- 
ences to the literature on the subject of flint and chert. The chemical analyses 
which will be quoted were made, unless otherwise stated, at the oflice of tbe Sur- 
vey, by Mr. J. D. RobertsoQ. Thirty-nine specimens from dififerent parts of the 
State, and flfty thin sections made from them, were examined. 

GENERAL DISCUSSION. 

The material falls naturally into two groups, according to geological age. 
About half of the ppecimens came from the Ozark* series, and the rest from the 
Lower Carboniferous, mostly the Burlington stage. It ip aside from the purpose 
of the writer to discuss the geologic relations of the cherts; but the Lower Mag- 
nesii^n cherts examined present some features which separate them more or less 
sharply, llthologicaily, from the Lower Carbaniferous ones. The former contain 
comparatively few fossils, while the latter are usually crowded with stems and 
plates of crinoids and other fossils, or the cavities left by their removal, though 
occasionally a Lower Carboniferous chert is found which shows no indication of 
organic remains. 

In both groups the color varies very much from pure white to gray, while 
very many of the cherts are stained brown or black by iron, and an Ozark speci- 
men ( No. A 4778 ) is a decided pink . The texture, likewise, is very various, some 
specimens ( e. g., A 2912 and B 3025 ) being very dense, aphanitic to the naked eye, 
and without fossils or cavities, while others are vesicular from the solution of pebbles 
( A 3119 ), or are full of cavities from the removal of fossils f B 3180, 5115 ). There 
is great diflFerecce, also, in the state of preservation of the chert, much of it being 
almost perfectly fresh except for an outer shell of decomposition ( A 2912, 3061, B 
5060, 5070), while other has suffered alteration throughout its mass, as is shown 
in several specimens of the Ozirk series and in the heavy beds of " tripoli " in the 
Lower Carboniferous at Seneca and elsewhere. 

* Tlie term ' ' Ozark series , ' ' used In the chapter on cherts , Is the equivalent of the term 
"Lower Magneslan," used by the author In his article on Missouri cherts In the American 
Journal of Science, Not., 1894. 
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PKTROGEAPHY. 

These cherts consist almost entirely of chalcedony, or silica in the chalcedonic 
state, but quartz and opal are present to some extent in some of the specimens. 
The slides are almost colorless and featureless under the microscope in ordinary 
light, but in polarized light the structure of the rock is very clearly indicated, and 
is shown to be a very fine-grained mosaic, mottled by reason of variation in fine- 
ness of grain. In several of the specimens from the Ozark series, notably No. A 
4209 from Morgan county, the material is aggregated into small spherules. These 
are optically negative, which proves that they are made of chalcedony. Chalcedony 
has a higher index of double refraction than quartz, but the polarization colors 
in these sections rarely rise above gray of the first order, because the grains, 
whether in mosaic or in concentric spherule, are too small to give the thickness 
required for the higher colors. For photomicrographs showing the mosaic and 
concretionary or oolitic structures of chert, the reader is referred to Irving and 
Van Hise's treatise on " The Penokee Iron-bearing Series of Michigan and Wis- 
consin," 10th Ann. Rep. U. S. C. S.,I890, Pt. 1, PI. 24, fig. 2, andPl. 28, fig. 2. 

The presence of opal silica is indicated in some of the slides ( A 5005, etc.) 
by apparently amorphous areas, but possibly with more defioitenessin other spe- 
cimens, by the solubility of a portion in K O H ( caustic potash ), though, as will 
be shown, even this is not a certain criterion. 

Quartz occurs in the cherts as well-terminated crystals of some size, more or 
less completely filling cavities in the chilce lony, as drusy coatings to cavities, and 
as well-rounded grains which may or may not form the nuclei of spherules. The 
crystallized quartz seems to be secondary to the chalcedony in its deposition, or to 
form the last phase in the aggregation of the cherts— the latter appearing to be 
the case where seams of coarsely granular chalcedony grade into lenses of finely, 
granular or crystallized quartz. The strictly secondary quartz lines or fills cavities 
in the chert, without having any apparent connection with the chalcedony. The 
rounded grains are evidently quartz sand, which has been caught within the chal- 
cedony as it was depositing or aggregating. From the frequent occurrence of 
inclusions in them, they are probably granitic in their origin, and this view is 
strengthened by the rare presence of a grain showing the multiple twinning lamel- 
IsB of microcline (A 4210, 5036a). Dr. C. R. Keyes [131, p. 451} describes cherts 
from the Lower Carboniferous ( Burlington ) of the northeastern part of the State, 
which •' upon exposure to the weather quickly slacken like quicklime to a fine 
intensaly white powder." This would indicate that the silica in them was amor- 
phous, but specimens of this character were not sent the writer. 

Scattered through all the slides, there are minute irregular scales and specks 
of a yellowish brown to black substance, which may be referred to amorphous iron 
oxide (limonite), though some of them are more probably grains of magnetite. A 
noteworthy feature of most, if not all of the thin sections, is a " dusty " appear- 
ance as seen in ordinary light. This dust disappears to a considerable extent when 
the light is cut oflf from the upper side of the section. The phenomenon may be 
due to clayey-matter present in the rock. 

In view of the discovery by Professor H. A. Nicholson 1158, p. 56] and Dr. 
G.J. Hinde 1103, p. 40}, of Radiolaria in chert from the Lower Silurian (Ordovi- 
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cian) strata of Scotland, and by Professor W. J. SoUaa [BIO, p. IW] and Dr. 
Hinde \_I04, p. 4351, of sponge spicules In Carboniferous chert from Ireland, very 
careful search was made through these Missouri cherts for indications of anything 
of a similar nature. Nothing whatever of this kind was found, with the possible 
exception of some slender cylindrical rods in a specimen from the Lower Carboni- 
ferous at Webb City, in Jasper county (B3740). The rods are noticeable in 
cavities in the rock, and the one which was measured was 2 mm. long by 0.12 mm. 
in diameter, but it seemed to have been thickened by some extraneous deposit. 
What appear to be the cross-sections of these rods have nuclei of brown matter 
surrounded by clear chalcedony, but sometimes several exactly similar nuclei string 
themselves together within a common shell of chalcedony. Between crossed 
nicols there is no line of demarkation between these bodies and the matrix, all is 
granular chacedony. I hesitate, therefore, to refer these rods to sponge spicules. 

Many of the Lower Carboniferous cherts are highly fossiliferous, being more 
or less crowded with the remains of crinnids, brachiopods and corals. These re- 
mains, however, are calcareous in nature, and form a breccia with the chalcedony 
of the chert as the cement, though in the cherts described by Dr. Keyes, the fossils 
have been sllicifled. A specimen from this group at Grand Falls, Newton county 
( B 3706 ), shows several sections of a branching form of Siromafopora, and this genus 
also occurs in chert from Sulphur Springs, Arkansas. 

The chalcedony occasionally shows a tendency to form concretionary gran- 
ules. In the specimpn just cited (B 3706) there are true fibrous sphsrocrystalSi 
which give a black cross in polarized light. The pronounced granular or oolitic 
character is confined to five of the specimsns of the Ozark series in the suite under 
discussion. In some of these the chalcedony has formed granules without any 
apparent foreign nucleus, while in others rounded grains of quartz were the nuclei 
of deposition. Siliceous oolite seems to be a comparatively rare rock. It was 
noted by C. W. Featherstonhaugh [86, pp. 54, 55] in Wayne county, Missouri (?), 
Tennessee and Kentucky, and reported as "silicified oolite " of Carboniferous age, 
but his stratigraphy is not to be depended upon. Concretionary or granuliferous 
chert is one of the three divisions made by A. Renard [188, p. 494] in his study of 
the Carboniferous cherts of Belgium. A preliminary microscopical and chemical 
investigation of siliceous oolite was made by E. H. Barbour and J.Torrey [7, p.S46] 
on specimens sent them from Centre county, Pennsylvania. Since then the rock 
has been reported a second time from Tennessee [?57, p. ^]. and it appears proba- 
ble from an able discussion of the Pennsylvania oolite by Dr. W. Bergt [IS], which 
first came to the present writer's knowledge some months after his own article 
1113, p. 627] on the same subject had been published, that several rocks from 
widely separated parts of the world, and described under other names, really 
belong in this category. Our specimens, therefore, add five localities for this 
interesting rock : (3061) Wright county, (3119) Camden county, (4209) Morgan 
county, (5034) Osage river, and (50366) Taney county, in Missouri, and oolitic chert 
has been reported from various other localities in the area of the Ozark series.-|- 

tOOlitic cherts are Yery atnndant In the Ozark serieB of MisBouri, and are fonnd almost every- 
where over the Ozark area . Ueds esBentially oOlitic throuchont , a foot or two in thickness , are fre- 
ctnent. ^- ^- 
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Besides these, another of the Ozark localities furnishes a rock (A 5091) which 
is partly oolitic in structure, and two others (A 4210 and 5036a) give rocks in which 
rounded grains of quartz have been cemented in an abundant matrix of chalcedony 
without the formation of concretionary spherules about them. In one of the lat- 
ter (5036a), however, the chalcedony shows that there was some tendency within it 
to form shells about the quartz grains, and an occasional small spherule of chalce- 
dony may be seen in the matrix. 

CHEMISTRY. 

As was to be expected from the microscopic characteristics, the cherts, when 
not fossiliferous, are almost pure silica. The analyses made by the Missouri Geo- 
logical Survey show a much higher percentage of alumina and iron oxide than is 
present in the cherts from the same strata and the same general region which were 
analyzed by the U. S. Geological Survey, but this difference is probably due to the 
fact that the specimens analyzed by the Missouri survey were selected more to illus- 
trate the transitions between cherts and other rocks than to exemplify pure chert. 
Mr. Robertson reports that in making the analyses AljOs+FeuOj was redissolved 
after the first precipitation and precipitated again, to make sure that no SiOa was 
included in the amount. 

The percentage of soluble silica was determined in only four of these analyses. 
Prof. Seamon, in his report on No. 18 for the tripoll company, says that " 7.28% of 
the silica was soluble in a 10% solution of caustic soda on boiling for three hours ;" 
vthe U. S. Survey reported 4.52% in No. 5, 3.99% in No. 3 and 3.35% in No. 21, and 
that the determination was made in the following manner : The solution used was 
made up of one part of solid caustic potash to three parts of water, and one gram 
of the finely powdered chert was heated in each case with fifty cubic centimeters 
of the solution for one hour on the water-bath. No. 3 was somewhat porous; Nos. 
5 and 21 were compact, the last showing occasional cavities filled with quartz 
crystals \_92,p.l6r\. These percentages, however, cannot be taken as the meas- 
ure of the amorphous silica present in these rocks, for undoubted quartz is notice- 
ably soluble in caustic potash, Rammelsberg [56, p. 193} finding from 5 to 7.75% of 
vitreous massive quartz thus soluble, and quartz crystals and quartzite tested for 
the Arkansas Survey [9^, p. 164} gave from 2.59 to 6.28% soluble in this medium. 
The amounts given above for the Missouri cherts are below these maxima, and, 
therefore, do not necessarily indicate the presence of opal (amorphous) silica, since 
chalcedony is held to have the same chemical characteristics as quartz. When a 
large percentageof the silica Is soluble in caustic potash, the presence of opal silica 
is indicated ; b. g., the Arkansas Survey chemist found 30.72% of a Silurian chert, 
35.56% of a Tertiary chert, 88.38% of a geodized coral from Tampa, Florida, to be 
thus soluble. These geodizsd corals are known to be opal, and the two cherts must 
contain large amounts of amorphous silica. Edward T. Bardman [96, p. 88} ana- 
lyzed a series of twelve specimens of chert from the Upper Carboniferous strata of 
Ireland. He tested the rocks in hydrochloric acid, and found traces of soluble 
silica in several and 1%, 1.22% and 1.5% in three cases. All the Cretaceous chalk 
flints contain much opal silica and show high percentages of silica soluble in caus- 
tic potash [ 174, ii, pp- SBl-ZB ] . ' 

It will be seen from the table that the chemical difference between " altered " 
and " unaltered " chert is so very slight that they can be distinguished only by 
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physical characteristics. The most completely altered chert is that from Seneca, 
which is minutely porous, breaks to pieces readily between the fingers, and may 
be ground to an impalpable powder in an ordinary mill. There is an extensive 
bed 18 ft. thick of this material at this locality, and it is quarried for the manufac- 
ture of filtering disks and tubes and of a high grade of polishing powder. A similar 
rock occurs near Seneca, in the Indian Territory, at Dayton, Newton county, Mo., 
and in township 4 S., 26 W., in central Arkansas [9^, p. 384]- The Arkansas rock 
disintegrates to a fine powder on exposure to the atmosphere, but the Seneca rock 
does not. 

Another item of interest in the analyses is the very low percentage of water 
(by ignition ), which was found, especially in the pure cherts, whether altered or 
unaltered. This would argue against the presence of more than a very small 
amount of opaline silica. Mr. Hardman's analyses of the Irish Carboniferous 
cherts brought out the same fact regarding the presence of water. 

ORIGIN OF THR CHERT. 

There has been much speculation as to the origin of fiint, hornstone and chert 
The Cretaceous flints of the chalk formation in England and eiSewhere contain so 
many remains of originally siliceous animal organisms (skeletons of siliceous 
sponges and polycystines), that some authors claim that all their substance has 
come from this source, while others contend that the silica of the flints is entirely 
due to chemical precipitation. Other theories lie between these extremes. A con- 
cise summary of the various theories which have been proposed to account for the 
flints is given by Professor Prestwich [174, u,pp. S^O-SW], [see also 9S, pp. 177-18'/], 
who gives, as his own opinion, the theory that silica in the colloid or soluble 
state was present as a chemical precipitate in the mud of the Chalk seas, and that 
this colloid silica, having a strong afiinity for other forms of silica, gelatinous sub- 
stances (like the sarcode of sponges), and other foreign bodies, aggregated about 
sponge spicules, replacing the sarcode as that decayed, and about the tests of 
echinoderms and the shells of molluscs. The irregular masses thus produced con- 
tinued to grow so long as there was any colloid silica within the range of attraction. 

The Corniferous hornstone partakes so largely of the characteristics of the 
Chalk flints, that it probably had its origin in the same way [cf. 55, p. 257]. 

The upper Carboniferous cherts of Ireland were studied by Messrs. Hull and 
Hardman \116, pp. 75-85], who came to the conclusion that the chert was essen- 
tially a pseudomorphic rock consisting of gelatinous silica replacing limestone of 
organic origin chiefly foraminiferal, crlnoidal and coralline, the silica being a 
chemical precipitate from the sea-water of the period. M. A. Renard 1188] came 
to a similar conclusion for the cherts of Carboniferous age in Belgium. This view 
has been vigorously combated by Dr. George J. Hinde [104, p. 435], who, start- 
ing from the discovery made by Professor Sollas that there were sponge spicules 
in the Irish cherts, had numerous thin sections of the rocks made for himself. 
From the study of these Dr. Hinde decided that the cherts were wholly organic in 
origin, and that they were due to the aggregation and disintegration of the skele- 
tons of siliceous sponges. 

Pre-cambrian cherts have been studied by Irving and Van Hise [l^g, p. 347]^ 
in their work on the Penokee iron-bearing aeries of Michigan and Wisconsin. 
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This series belongs to the Huronian subdivision of the Algonkian system, and two 
of its four members contain much chert. The authors' conclusion regarding the 
origin of chert is: "First, that the chert was mainly, deposited simultaneously 
with the iron carbonate with which it was so closely associated ; and, second, 
that it is probable that the chert is of organic origin, although we have no posi- 
tive proof that it is not an original chemical sediment, while it may in part be 
from both sources." This statement is made to apply with equal force to the 
other chert-bearing members of the series. [1$S, pp. 368, 397] . 

Dr. C. R. Keyes lt3i, p. 451'] states that the fossils of the Lower Carboniferous 
chert of the northeastern part of Missouri have been silicified, and "numerous 
shells and crinoids are found partly imbedded in the chert and partly in the lime- 
Btone, with a sharp line of separation, showing clearly that the siliceous impregna- 
tion had been acquired long after the original deposition of the beds, and was not 
due to a greater silicity of waters in which the calcareous were made." 

Regarding the Lower Silurian and Lower Carboniferous cherts from southern 
and southwestern Missouri, the present writer's conclusion is that they are due to 
chemical precipitation, probably at the time of the deposition of the strata in 
which they occur or before their consolidation. In the Lower Carboniferous rocks 
crinoidal remains, brachiopodous shells and other calcareous fossils have usually 
formed the centers of attraction about which the silica collected. With one excep- 
tion the fossils of the material studied remain as calcite, if they are present at all. 
The Lower Silurian cherts are irregular masses and are for the moat part without 
any apparent centers of growth, except in the oolites, where sand grains are nuclei 
or the chalcedony has followed an inherent tendency to form concretionary masses. 

KoTE —The foregoing general diecaseion was read at the Brooklyn meeting of the Geological 
Society of America, in Angnst, 189i, aod appeared in the American Journal of Science for Novem- 
ber, 1894. 
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DESCRIPTIONS OF SPECIMENS.* 

A. ritOM THE OZARK SERIES. 

2912. " Chert. Mansfield, Wright county." 

Tlie rock Is very light gray, almost white In color; Is very dense, and has perfect con- 
choldal fracture. The specimen Is suhcyllndrlcal In shape and has a thin outer shell of ma- 
terial of chalky appearance, which Is separated from the main mass by a very thin zone of 
Iron oxide or Iron-stalned silica. This "chalky" shell gives no effervescence whatever 
with hydrochloric acid. Three thin sections were made of this rock: one transverse to the 
cylinder, one approximately normal to Its radius, and one ohllque thereto. Under the ml- 
scrocope the rock Is so very flne-gralned as to be almost aphanltlc. This Is especially true 
of the normal section, which Is also very uniform In appearance. No radiating structure 
was detected, even In the transverse section, but this section was more mottled In polar- 
ized light than either of the others . A cloudy or dusty appearance was very noticeable , 
but It was largely removed by shutting off the reflected light, and It Is probably due to 
the presence of clayey matter In the rock. Other specimens from MansHeld are described 
under Nos. 3061 and i!061a. 

3037. " Concentric nodule. Laclede county." 

A very finely granular or saccharoldal rock, breaking with fiat- concholdal fracture. 
It Is banded with stripes of light and very dark brown, which, under the microscope, are 
seen to be of very different coarseness of grain. In some bauds the grains average about 
0.03mm. In diameter, while In others the structure is almost aphanltlc. Very minute 
(0.005mm.) dark spots are scattered through some of the darker bands, which seem to be 
scales of Iron oxide, but may be merely cavities. They curve with the bands and dimin- 
ish In numbers from one side of a band to the other. Frequently there Is a sharp line of 
demarkatlon between a zone containing these spots and one entirely free from them. 

3038. "Qimrtzite. Sec. 2, Tp. 31 N. 28 W. Carter county." 

This Is a clear white granular quartz or quartzlte, somewhat stained by Iron. 

3061. *' Oolitic chert conglomerate. Mansfield, Wright county ." 

A very dark gray rock which weathers white, brown or black, according to the amount 
of iron present. The fracture, which is flat -concholdal and smooth, shows the granules 
very clearly. Most of them have a white center surrounded by a dark gray zone. They are 
Inbedded in siliceous cement in which a grain of clear quartz may be seen here and there . 
The usual result of weathering has been that the granules have dropped out, leaving a 
pitted surface, but sometimes the converse has happened. In the thin section the granules 
are seen to be made up of acenter of unorlented granular chalcedony, surrounded by a nar- 
row zone of the same material arranged radially, with the minute fibres optically negative. 
The quartz grains are conflned to the matrix, which is mostly chalcedony, but is partly 
quartz. 

(3061a). " Oolitic chert . Mansfield, Wright county." 

This Is a flne-gralned, saccharoldal sandstone, loosely cemented together, not an 
oOlite. 

* These descriptions of specimens are arranged according to geologic age and the cat- 
alogue numbers given them by the Missouri Geological survey.* 

*It must be borne in mind that the granular character of chalcedony Is observable only 
between crossed nicol prisms (i. e. , In polarized. light) , and that very frequently the use of 
the same medium Is necessary to bring out the fibrous character where that exists. The 
terms "coarsely" and "finely" granular are merely relative , and the former term Is some- 
times applied when the grains brought out between crossed nicols are only 0.05 mm. or even 
less In diameter. Grains 0.006 mm. in greatest diameter have been measured, and most of 
the slides show material even finer than that. 
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3110. "Chert conglomerate. Cape Galena, Sec. 39, Tp. 40 N., 10 W., Camden county." 

The specimen consists of dense, oOlltlc chert , flanked on one side by the same material 
containing many comparatlTely large cavities. For the most part these cavities seem to 
he the moulds of pehWes, but a very few are concavo-convex, suggesting an organic origin, 
such as the edge of a shell. Many small, well-rounded grains of quartz appear In the thin 
section, some of which are surrounded by a zone of unorlented, granular chalcedony. 
Some Imperfectly concentric aggregates of ohEilcedony are present. 

SiiCtl. "Chert. Lehanon, Laclede county. ^^ Analysis No. IQ. 

This Is a white, chalky rock, similar to other decomposed cherts from the stale; but 
retaining an occasional lens-shaped nodule of flinty matter. In the specimen under ex- 
amination one of these lenses has been broken across twice, and the pieces separated and 
faulted a little . There Is a distinct lamination In the chalky portion , with wavy lines In 
the lamination. The rock Is rather hard and very brittle, but not crumbly. Is somewhat 
rough to the touch, and Is adherent to the tongue. In the thin section the lamination Is 
seen to be due to alternating degrees of fineness In the granular chalcedony. The lenses 
are usually more finely granular than the matrix, but some of them have a core of rela- 
tively coarse-grained material. A zone of minute cavities (?) of Irregular shape and no 
apparent relation to each other surrounds a large part of one of the lenses. 

4073. ^'Decomposed chert or Sfiliceous limestone. J. C. Evans' shaft. Olden, Howell county. ^^ Analy- 
sis No. 2. 

A very porous, relatively light rock, which easily crumbles to powder between the 
fingers. The cavities are spheroidal, and the rock may be the residuum of a siliceous lime- 
stone. Consult the analysis. 

4209. "Chert. Morgan county." 

This Is a regular siliceous oOUte, In which rounded grains of granitic C ?) quartz have 
become the nuclei for the deposition of chalcedony to form granules, and these have been 
cemented together by a further deposit of chalcedony. The nuclei are large In proportion 
to the size of the granules. Sometimes in the cuspidate spaces between the spherules, the 
matrix takes on the banded form familiar in agate. The matrix Is more coarsely granular 
than is the chalcedondy of the spherules, though some of them show a deposit of rather 
coarsely granular chalcedony on one or more sides of the quartz nucleus, wlthm the very 
finely granular outer shell. In other spherules there have been three zones of deposition— 
fine, coarse, fine again— around the nucleus. Relatively few of the granules consist of a 
rounded mass of coarsely grained chalcedony within a shell of very fine material. This 
rock closely resembles the siliceous oOlite from State College, Center county. Pa. , mentioned 
on page 729, but there seems to be no secondary enlargement of the quartz grains In this 
rock as Is so common la that. 

4210. " Quartzite. Perry county." 

This is very similar to No. 50;i6a in character. It Is almost purely siliceous rock, con- 
sisting of fine-grained quartz sand in a matrix of almost aphanitlo chalcedony. An occa- 
sional particle has the multiple twinning of microcline . The proportion of grains to matrix 
is high. No tendency toward oOlltic structure was observed. 

4778. " Chert. 2 mi. w. of Glen Allen, Bollinger county." 

A very dense, flinty rock, with a somewhat uneven fracture. Its color Is pink, except 
on the outside, where It has weathered to a dull, pinkish white. The mass is considerably 
rifted and iron oxide has penetrated the cracks, staining the surfaces a reddish or yellow- 
ish brown. Some of the surfaces exposed by breaking along these rifts are covered with 
drusy quartz, and an occasional cavity contains small, well -terminated crystals of quartz. 
Under the microscope the rock is seen to be a very flne - grained chalcedony , mottled in parts 
by the presence of small areas and threads of more coarsely- grained material. Frequently 
these threads of chalcedony are connected with and seem to merge into the veins and lenses 
of quartz. 
SOOS. " Decomposed chert. L. Saline creek, Ste. Genevieve county." 

Like chalk In appearance, but flrm, rather hard and compact, with uneven, subcon- 
choldal fracture. It Is adherent to the tongue. In the thin section the material is seen to 
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consist of minute doubly-refracting particles scattered through an apparently amorphous 
base. The particles are chalcedony, while the base may be opaline In character. The rock 
is somewhat banded. 

6030. " Decomposed ehert. Saline creek, N. W. Vi, Sec. 26, Tp. -11 N., 14 W." 

Like the rock just described. 
5034. Oolitic chert. Osage river." 

The oOlltlc character of this chert Is perceptible In the fresh portions, but it Is made 
very prominent by the alteration due to weathering. The matrix has been the most vigor- 
ously attacked by decomposing agents, which have left the granules comparatively un- 
touched at first and very conspicuous In Its ochreous remains . The spherules have a definite 
concentric structure, but the fibres of chalcedony are not oriented, and, therefore, the 
spherules give no cross with the gypsum plate. 

5038. "Chert. Hilltop south of Forsyth , Taney county." 

Three types ot rock are represented under this number, and they will be designated 
5036a, 5036b, 5036c, the last being described under Lower Carboniferous specimens. 

oOSea. This rock consists of colorless granitic (?) guartz in a matrix of chalcedony. 
The fracture Is concholdal. The matrix disintegrates first under the action of the atmo- 
sphere. The rock would not be classed as an oOllte, because the chalcedony has not been 
deposited In concentric shells around the grains of guartz, though a partly successful 
tendency to make such shells was observed In a very few cases, and an occasional small 
spherule of chalcedony may be seen in the matrix between the guartz grains. The rock 
has been fractured and then cemented together again by chalcedony and guartz, but there 
was no slipping along the break, as the parts of some guartz grains traversed by the. frac- 
ture were not displaced laterally. An Isolated particle shows the multiple twinning char- 
acteristic of mlcrocUne. The chalcedony of the matrix Is of the usual somewhat mottled 
grantilar type, and flecks of Iron oxide are scattered somewhat thickly through the slide. 

5036b. This specimen Is oOlltlc In character, the spherules being of very fine-grained 
chalcedony, while the matrix Is of more coarsely-grained chalcedony and guartz. In clefts 
■ In the rock, terminated crystals of guartz occur. The granules are mostly without a defi- 
nite nucleus, but when one Is present. It seems to be of chalcedony of a deeper brown than 
the rest. Occasionally two or three spherules coalesce within one outer shell. Concentric 
banding Is much more strongly marked in some granules than In others, and the clearness 
of the negative Interference cross obtained with the gypsum plate Increases as the concen- 
tric character becomes more marked . In the rings , as Is usual , the fibres are so short as to 
give no suggestion of radial arrangement unless the gypsum plate Is used. 

5091. "Chert, vesicular. Near St. Thomas, Cole county." 

This rock Is somewhat oOlltlc In structure, but most of It would be called saccharoldal 
rather than oolitic. It Is full of flattened ovoid cavities, which seem to be due to the re- 
moval of pebbles. Some of the rock retains the pebbles, one of which Is of white quartzlte, 
while others are calcareous , but effervesce very slowly with acid (HCl) . None of the cavities 
seems referable to organisms for origin. 

6112. "Porous chert. Virginia mine, Franklin county." 

This is a dense chert which has been deposited In stalactltlc and mammlUary forms , 
and Is not strictly porous In texture . Some of the cavities are lined with drusy guartz . Some 
of these are stained green. Under the microscope the rock Is seen to be mostly granular 
chalcedony, with some fibrous chalcedony and guartz. The chalcedony Is beautifully banded 
around some of the stalactites and openings and beneath the drusy guartz. 

B. FROM THE LOWER CARBONIFEKOns STRATA. 

2989. "Chert. Barry county." 

A dull white rock, breaking with a rather smooth concholdal fracture. The thin sec- 
tion Is filled with minute, Irregularly rounded, opague spots In a colorless ground mass of 
chalcedony. Very small cavities of Irregular shape make the rock sonaewhat porous and 
give It a rough feel. The rock would make a good whetstone. No fossils. 
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2ffS0. Cherts .secondary deposition. Henderson mines. Sec. 34, Tx>. 25 N'., 2.0 W., Barry county. 

Analysis No.'-l. 

This Is somewhat similar to the rock just cited, tiut It looks more like a quartzite. It 
has an uneven concholdal fracture, and Is rough to the touch. One side shows molds of 
grains of sand ( which may Indicate Us secondary character ? ) . Under the microscope the 
rock Is seen to he somewhat porous. The thin section Is rather foggy or dusty In appear- 
ance, as Is the case In very many cherts, and Is mottled between crossed nlcols on account 
of the varying coarseness of grain In the rock. No fossils. 

3023. "Chert. Grand Falls, Sec. 28, Tp. 27 N. B. 33 W., Newtoncounty. 

The rock Is very dense and flinty In structure, and breaks with a smooth flat-con- 
choldal fracture. In color It Is light gray flecked with white. Small, dark gray spots, 
which are not afl^ected by being raised to a bright red heat, are scattered through the mass, 
and a tendency toward a banded structure Is observable. In the thin section these spots 
are seen to be aggregates of very small dark brown or black specks, which are probably 
Iron oxide. Crystallized quartz occurs sparingly. The specimen seems to be entirely 
siliceous. 

302,5. "Chert from depth of 72 ft. Itoaring Springs mine, Newton county. *' Analysis No. 7 4. 

This Is a very dense, flinty rock, breaking with a smooth concholdal fracture. Its color 
Is dark bluish gray mottled with white. Under the microscope the rock Is mottled brown 
and white, and minute grains of magnetite ( ? ) are scattered through the mass, or gathered 
Into spots and bands. The rock Is granular In structure, but a tufted arrangement of the 
chalcedony Is noticeable In places, though the fibres do not seem all to be oriented In the 
same way with reference to the center of the tuft: i.e., a. fiber optically positive with 
reference to Its length may be beside one optically negative . Xo fossils In this specimen. 

3170. "Chert. Sulphur Springs, Arkansas." Analysis No. 19. 

This Is a dark blue and brown rock containing a large percentage of crlnoid stems and 
other fossils, which gives it a very Irregular fracture. Evidence of the presence of a Strom- 
atopora appears in the thin section. The chalcedony is not at all homogeneous in its appear- 
ance between crossed nlcols, the mottled "mosaic" structure being very Irregular, and 
there Is present a larger amount than usual of material arranged like agate. These agate 
areas seem to be secondary In origin to the granular chalcedony. 

3180. "Chert. Sulphur Sprin^gs, Arkansas." 

Like the preceding, except that through It there runs a rather Irregular band which is 
comparatively dense, though it contains many crlnoid stems. The band Is marked by 
wavy lines, as of deposition. 

3604. "Chert. Marion county." 

This specimen is partly a dense banded white and gray chert, which breaks with the 
usual smooth concholdal fracture and contains no fossils, and partly a dull white chert 
containing many crlnoid stems, breaking with an Irregular surface and adhering to the 
tongue. The dull portion Is very clear under the microscope, and presents a very much' 
mottled appearance between crossed nlcols, which Is due to coarsely and finely granular 
and fibrous chalcedony and quartz. There is a tendency toward the formation of concre- 
tionary and mammiUary forms in the fibrous chalcedony. The fibres do not seem to 
arrange themselves normally to the crlnoid stems, unless such stems form part of the 
walls of What was a cavity at the time of the formation of the agate. This agate chal- 
cedony and the quartz seem to liave formed later than the granular chalcedony. The nonr 
fosslUferous part of this specimen shows a mottled granular chalcedony, which looks very 
' 'dusty. ' ' In reflected light, this opaque dust is white. It is probably clayey matter. 
3702. " Calcareous chert. Porter's land, Aurora, Lawrence county." 

Analyses No. 11 were made from other specimens from this locality, and do not rep- 
resent the very calcareous chert from Aurora. 

Some parts of this specimen are so full of crinoldal remains as to be a breccia of such 
material cemented by chalcedony, while other zones have very little calcareous matter In 
them. The thin section shows the usual mottled appearance, but a few radiating tufts 
occur and are optically negative in the direction of their length. 
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3706. "Chert. Grcmd Falls, Newton county." Anal. No. 16. 

This Is another very calcareous chert, with uneven fracture. Its color Is a rather 
dark arab, and the rock Is somewhat Ijanded from the aggregation of the fossils Into zones. 
Wavy Hues of deposition occur In the chalcedony around the crlnoid stems. In addition to 
thecrlnold stems, the slide shows sections of a branching form of Stromatopora, preserved as 
calclte. Perfect sphaerocrystals of flbrous chalcedony occur in this specimen. 

3712. " Cherty limestone. Below Grand Falls, Newton county." 

This Is a drab limestone containing very Irregular nodules of dark drab chert. The 
chert Is flinty In appearance, very dense, and breaks with concholdal fracture. The line 
between the limestone and the chert Is not sharp, and one seems to grade Into the other 
rapidly at the zone of contact. The two are so Intimately mingled that It would seem as If 
they must have been formed at the same time. No organisms were observed In the chert. 

No Number. " Quartz on chert. North Star Min£, Carterville, Jasper county." 

A fragment of the bluish gray, flinty chert so common In this pari of the Missouri zinc 
region. It Is very dense, hard and brittle, and breaks with a very smooth concholdal frac- 
ture. Cavities In the rock are lined with clear, terminated quartz crystals, which are up to 
5 mm. and even more in diameter. The chert contains many moulds of crlnoid stems, and 
is associated with much crystalline and crystallized sphalerite (zinc blende) . Adark brown, 
somewhat carbonaceous, highly siliceous rock, secondary to the limestone and chert in for- 
mation, isabundantly associated with the ore -bearing chert here and elsewhere in the zlnc- 
jead region of Missouri and Kansas . Dr . W. P . Jenney [124,p.l9S] has called it • ' cherokite , ' ' 
but the material seems hardly worthy a distinctive name, as its microscopical and chemical 
characteristics show it to be merely a secondary, carbonaceous chert. 

3734. " Chert and yellow blende. Wentworth, Newton county." 

This is one of the rich zinc-ore bearing cherts. It Is very hard, and contains much 
crystallized quartz In small veins and pockets. In color it is white and gray and has much 
of the brown, secondary chert associated with it. Crlnoid stems occur in this chert, and 
some of them have been slllclfled. In the thin section the rock looks as if it were made up 
of an older chert which had been broken up and recemented by chalcedony. The ore Is not 
scattered through the mass in minute crystals, as in No. 5109 from the Spring City mines, 
but is conflned to crystalline aggregates with or without the presence of the brown, second- 
ary chert in clefts in the older rock. 

3740: "Decomposed chert. Frisco By. station, Webb City, Jasper county." Analysis No. 9. 

The chert is somewhat porous , and the cavities have been stained by Iron oxide , but 
there is no other particular mark of decomposition, and the material is fairly clear under 
the microscope. The color is yellowish white, and the fracture subconchoidal and some- 
what uneven. The smaller cavities are due to the removal of crlnoldal remains, but the 
larger ones seem hardly assignable to this cause. In the larger cavities there occur some 
very small cylindrical rods, one of which was 2 mm. long by .12 mm. in diameter. Some 
Tound spots in the slide look as if they might be cross -sections of these rods, but In polar- 
ized light they show no line of demarkatlon from the matrix. They have nuclei of brown 
matter surrounded by clear chalcedony, and sometimes several nuclei string themselves 
together with a common shell of chalcedony. It hardly seems probable that these rods are 
sponge splculae. This occurrence is unique in the whqle series of chert and slides examined. 
In the cross-sections above referred to there is no orientation of the flbres of chalcedony, 
but around the cavities left by the removal of the crlnoid stems there is such orientation, 
and the flbres are radial to the cavity and are optically negative. 

3778 and 3817. "Decomposed chert. Tucher's shaft, Turkey creek, JopUn, Jasper county." Analy- 
sis No. 7. 

These specimens seem to be identical. The main portion of them is made up of porous, 
dead white or very light gray, cherty matter. Throughout this are scattered small nodules 
of dark gray, almost black, dense flint, which are spheroids, ellipsoids and masses of very 
irregular shape, and of all sizes up to 3 cm. or more in diameter. The light-colored, porous 
portion Is strongly absorbent of water, is lightly adherent to the tongue. Is rather harsh to 
the touch, and may readily be broken to pieces between thumb and flnger. The rock seemed 
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to t)e composed entirely of finely granular chalcedony, the dark nodules differing from the 
white matrix In being free from cavities, and in helng of somewhat coarser grain. Some- 
times the exterior of the nodule Is formed by an Irregular zone of very line- grained material, 
but there Is not always a sharp boundary between nodule and matrix. No fossils were 
observed. 

603Gc. *^ Chert. Hilltop south of Forsythe, Taney county." 

This Is a light brown, very dense rock, but It contains many moulds of crlnold stems 
and plates. Under the microscope the rock Is seen to be an extremely fine-grained chal- 
cedony, somewhat mottled. It contains many minute particles of Iron oxide. 

6051. "Chert above crinoidal layer. Near Chadvyick^ Christian county." 

This Is a dense, grayish white chert with an occasional cavity In It, or an area of looser 
sandy material which may be easily scraped out with the knife. The rock shows no effer- 
vescence with HCl An outer shell of alteration, 3.5 to 5 mm. thick. Is softer than the unal- 
tered part, and Is stained light brown with iron oxide. No fossils. 

6060. ** Chert, crinoidal. Four miles south of Kerbyville, Taney county." 

Alight brown chert, containing many moulds of crlnoidal remains. In the thin sec- 
tion certain reticulated areas were noted which may be some form of Stromatopora . The 
rock is a finely granular chalcedony. 

5070. "Chert. Locality f"i 

This was a nearly perfect ellipsoid, the only one of that form In the collection. Its 
color Is pearl gray In concentric rings of different shades, and It Is mottled with spots of 
darker gray. The rock Is very dense, has a subvltreous lustre and breaks with perfect con- 
choldal fracture. Under the microscope the spots are seen to contain more Iron oxide than 
the surrounding material, and the darker ones show many grains of magnetite (?). The 
thin sections show the chalcedony to be much finer In grain perpendicular than parallel to 
the radii of the nodule, which would Indicate that the minute grains are really very short 
fibres arranged with their length radial to the nodule, but the fibres are not oriented alike 
optically. No free quartz was observed In jthe specimen, and no organic remains except 
one fragmentary cast, doubtfully referred to a bivalve shell. 

6109. " White secondary chert and blende. Spring City mines. Sec. 10, Tp. 26 N., M. S3 W., Newton 

county." 

Two parallel fossUlferous layers traverse the specimen In hand, about two Inches 
apart, but only crlnold remains were Identified among the fossils. The color of the chert 
Is light bluish gray, with very narrow veins of white running through It In all directions . 
The banded character of the rock Is brought out by differences In color and by the arrange- 
ment of crystals and small masses of sphalerite In more or less distinct layers. The cavities 
left by the removal of the crlnold stems frequently contain crystals of sphalerite. Indicat- 
ing the secondary origin of the ore. In the thin section the ore appears scattered through 
the rock In small particles, and would seem to be partly contemporaneous with the silica 
In deposition. The chalcedony Is mottled granular as usual, and incloses some areas of 
crystalline quartz. Compare with No. 3734. 

5116. "Porous chert. Alba mines, Jasper cminty." 

The rock Is very light gray In color, stained with Iron oxide on the outside of the block 
to a depth of from 3.5 to 7 mm. The porous character of the rock Is due to Innumerable 
small cavities left by the removal of crlnoidal remains. These cavities give the rock an 
uneven fracture. The rock now consists entirely of chalcedony of the type usually seen in 
these cherts. The grains are larger around the cavities than elsewhere In the matrix, and 
are arranged normally thereto. The grains or fibres are optically negative with reference 
to their length. 
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METHODS OF ANALYSIS 

PURSUED IN THE DBTBEJIINATION OF MINUTE QUANTITIES OP METALS 
IN CRYSTALLINE AND CLASTIC BOCKS. 

By James D. Robertson. 

There have been a numbsr of attempts made by various geologists to deter- 
mine minute quantities of metal in country rocks, in connection with investigations 
regarding the origin of ore deposits. Sucti have been conflaed in this country 
largely to the determination of smjU quantities of gold and silver, but examina- 
tions for other metals have been made also [54, p 1^6 et seq J [7SJ, while numerous 
experiments have been made on the solubilities of the various associated min- 
erals llO]. 

The rocks in which the lead and zinc deposits of Missouri occur are of Lower 
Silurian and Lower Carboniferous ages. These Paleozoic elastics having been 
originally derived from the crystalline rocks, it was considered advisable to exam- 
ine a few samples of these latter; consequently specimens of granite, porphyry 
and diabase were also collected for analysis. 

In selecting the specimens of these rocks for analysis, great care was exercised 
to get them entirely free from visible admixtures of ore. 

The treatment after the rock samples are dissolved is essentially the same with 
both the limestones and the crystallines ; hence the process of getting the samples 
of both into solution will first be considered separately, after which the treatment 
of the solutions will be described. 

Crystalline rocks. — Of the igneous or crystalline rooks, ten grams were used, 
finely powdered. This sample was weighed into a platinum dish and treated with 
hydrofluoric acid and heated gently ; when nearly dry, more acid was added and 
the evaporation again carried almost to dryness. The mass was then washed into 
a beaker, concentrated hydrochloric and nitric acids added, and heated strongly for 
about half an hour. It was then filtered, and the residue again treated with hy- 
drofluoric acid and fused with potassium disulphate. The fused mass was dissolved 
in water, with the aid of a little hydrochloric acid, and filtered into the previous 
solution, which was then treated as described later. 

Limestones. — One hundred grams of limestone, crushed to about 1-30 inch and 
finer, were weighed out and dissolved in dilute hydrochloric acid. The supernatant 
Hqoid was poured ofl'as it became saturated with calcium chloride. With dolomite 
and also with some limestones It was found well todissDlve at a gentle heat. When 
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all the soluble matter had been dissolved, the residue was filtered off. This was 
then dried, ignited, treated with hydrofluoric acid in a platinum crucible, and 
linally fused with potassium disulphate. The fused mass was dissolved, any resi- 
due remaining being filtered through a small ashless filter, burned, fused with so- 
dium carbonate, and, from the solution of the last-fused mass, barium sulphate 
precipitated out. On account of the large amount of lime in the original solution 
of the limestone, it was impracticable to add the solution of the residue to it, be- 
cause of the sulphates present . So they were each subjected to the same treatment 
until the metals were precipitated as sulphide? from each, when they were united, 
as will be explained later. 

Treatment of the solution — The solution was neutralized with ammonia, about 10 
grams of ammonium chloride having been added. In the case of the first solution 
of the limestone, it was frequently noted that, while most of the organic matter in 
the limestone separated out in the residue, some was apparently dissolved by the 
hydrochloric acid. Under what conditions this action takes place is not known, 
but it certainly exercises a reducing action on the iron, and renders it necessary to 
heat the soliitioa with nitric acid for about 30 minutes before neutralizing. 

The hydrous oxides of alumina and iron were filtered oft', dissolved and repre- 
cipitated three times and all the filtrates united. The combined filtrate should be 
not less than one litre in the case of the crystalline rocks, nor less than two litres 
in the case of the main solution of the limestone, while the filtrates from the solu- 
tion of the residue of the latter should be only about half a litre. The hydrous ox- 
ides of iron and alumina are both somewhat soluble in ammonia, even in presence 
of ammonium chloride ; so small quantities of these salts were invariably in this 
filtrate, but this was found to be an advantage, rather than otherwise. These 
heavy metals were then precipitated from this filtrate as sulphides, by the addition 
of ammonium sulphides — the iron and alumina aiding mechanically in collecting 
the small quantities of these precipitates. The sulphides were next decanted on 
to a rather small filter, care being taken to keep all the vessels covered so as to pre- 
vent the oxidation of the sulphides. Ammonium sulphide is veay liable to absorb 
carbon dioxide from the air, so that when all the liquid has been poured on to the 
filter, a residue of carbonate of lime will be noticed in the beaker. This was dis- 
solved in hydrochloric acid, neutralized with ammonia, and any trace of the metals 
was precipitated by ammonium sulphide. The precipitate of sulphides from the so- 
lution of the limestone, and that from the residue, were caught in the same filter, 
and were thenceforth treated together. 

The sulphides of the metals were dissolved in boiling, dilute, nitric acid, the 
filter paper burned, the residue dissolved in nitric acid and added to the solution. 
This solution was neutralized carefully with ammonia, ammonium chloride hav- 
ing been added, the excess of ammonia driven oflf by heat, and the hydro oxides 
of iron and alumina filtered off'; these were redissolved and precipitated again and 
the filtrate added to the first one. The filtrates were evaporated to about 100 c c, 
ammonia and ammonium sulphide added, and the sulphides of lead, zinc, copper 
and manganese filtered off". This precipitate was dissolved in hot, boiling nitric 
acid, a little sulphuric acid added to the solution, which was then evaporated until 
fumes of sulphur trioxide were seen . Dilute alcohol was then added, and the lead 
was filtered off' as sulphate and washed with alcohol. 

G— 48 
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The filtrate was next evaporated nearly to dryness to destroy the alcohol ; hy- 
drogen sulphide was passed through to precipitate the copper, which was then fil- 
tered ofi" and burned in a Rose crucible (into which hydrogen sulphide was passed) 
and weighed as sulphide. 

The remaining filtrate was rendered alkaline by addition of ammonia, and the 
sulphides of zinc and manganese were precipitated by ammonium sulphides. These 
sulphides were digested in acetic acid, which dissolved the manganous sulphide 
and left the zinc sulphide untouched. The precipitate of zinc sulphide was caught 
on a filter, ignited and weighed as zinc oxide. This was frequently, though not in 
all cases, dissolved and reprecipitated as the carbonate and >' eighed. The differ- 
ence was seldom appreciable. 

The filtrate was heated to boiling, the manganese precipitated as carbonate by 
sodium carbonate, filtered ofl, washed thoroughly with hot water, dried, ignited 
and weighed as niangano-manganic oxide (MnjO^). 

Thus we obtained from the solutioas of these rocks the percentages of lead, 
zinc, copper and manganese. When the final solution of the residue was made, 
any barium present in the rock was left undissolved as barium sulphate. To ensure 
the purity of this, the slight residue on the last filter was fused with sodium car- 
bonate, the mass dissolved in dilute hydrochloric acid, and the barium precipitated 
with sulphuric acid. This was collected on a small ashless filter, ignited and 
weighed. 

The results show a remarkable uniformity, the agreement of the duplicates be- 
ing very close. The determination of copper is not so accurate, the compound re- 
sulting, (i. e., cupric sulphide,) aflFording chance for variation . 

It is very necessary that the reagents used should be of the purest. Blank de- 
terminations were made in the present case, in which the same amounts of the 
reagents as entered into the regular analysis were used. 
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Africa, history of lead, 1. 

lead and zinc dnposlts, 94. 
AlrfarnacB, in MiBSonrl, 489. 

list, 490. 
AlbamineB, description, 577. 
Alba mine, circular deposic, 577. 

production, 576 
Albatross mine, description, 578. 
Algonklan pra, southern Missouri, 435. 

geolniry, 330 
AUeu & Stark mine, description, 811. 
Allen mine, description. 615. 
Allen, V. E., quoted, 647. 
Alloys, mannractnre, 225. 
Alma mines, description, 631. 
Alpha shaft, defcripclon, 695. 
Aluminate, zinc, 29 
Analysis, methods, 740. 
Anglesite, 457. 
AntlmonaCe, lead, 22. 
Appendix A, 729. 
Appendix B, 740 
Appendix C, 743 
Appleton mine, 698. 
Arohean era. southern Missouri, 435. 

geology, 323 

llthology, 329 

southeast, 649 
Archean rocks, metalliferous contents, 479. 
Arizona, lead and zinc deposits, 190. 
Arkansas, lead and zinc deposits, 158. 
Armstrong/A M , quoted. 630. 
Armstrong diggings, description, 630, 634. 
Arsenate, lead, 2S. 

zinc, 29 
Arthur mines, description, 685 
Ashcraft & Hendrickson shaft, 574. 
Ash Groye and ylclnity, Burlington beds, 397. 
Ash Groye camp, description, 626. 
Ash Groye mines, 628. 

production, 627. 
Asia, history of lead, 1. 

lead and zinc deposits, 96. 
Astor mines, map, 561. 
Atlantic coast, lead and zinc deposits, 114. 
Aubuchon mine, description, 702. 
Aurora camp, description, 614. 
Aurora map, 613 
Aurora mines, production, 616. 
Aurora Mining Co. mines, description, 617. 
Austin, U , introduction of ash furnace, 488. 
Ayon mines, 676. 

Bagnell, sandstone, 363. 

Baker shaft, description, S61. 

Bannantine Galvanized Iron Mfg. Co., 498. 

Barbed-wiie, 498. 

Barher Creek diggings, 634. 

Barlte, 448, 458 

diggings, description, 718, 

Missouri, analyses, 459 
Barker shaft, description, 553. 



Barret mines, description, 663. 
Barry county, 613. 

production, 607. 
Base bullion, desilverization, 218. 
Bist mine, description, 629. 
Battle Field mines. 697. 
Baxter diggings, description, 607. 
Beasley shaft, description, 588. 
Beecher, C K , cited, 384 
Bellontaine, description, 680. 
Belgian 'process,' metallurgy, 230. 
Bellvilie camp, description, 568. 
Bentley mines, description, 672. 
Benton county, mines, 719. 

production, 608 
Berry or Kooie m'ne, description, 637. 
BevelUe shaft, description, 693. 
Big riyer section, 364 
Big Eook creek, fault, 652. 
Big Run mine, map, 565. 
Big spring, section, 404 
Big Three shafc, description, 714. 
Bisoh mine, description, 689. 
Bismarck t" Silica, section, 364. 
Bitumen, 460. 

Blackburn diggings, description, 709. 
Blackl and mines, description, 616. 
Blackwell, section, 361. 
Blake, W". P , results quoted, 477, 478. 
Blanton and Wyatt mines, 582. 
Block City mines. 571. 
Boaz mines, description, 633, 706. 
Bogy diggings, 690 
Bogy, T.L , contributions. 676. 
Bollinger county, galena, 700 
Bond diggings, description, 711. 
Bonne Terre deposits, 386. 

mines, 660. 

shaft. No. 1, 667. 

shaft. No. 4, 667. 

shaft. No 5, 667. 
Booth mine, 693 
Boyd, J. E , contributions, 676 
Branch diggings, description, 675. 
Brass, manufactured in Missouri, 499. 
Brazelton mines, description, 638. 
Breccia formation, 464. 
Broadhead, G. C, cited, 663, 672, 592, 593 

on origin of ore deposits, 470. 

quoted, 378, 679, 690, 719, 724. 
Brock diggings, description, 680. 
Brock Hollow diggings, description, 604. 
Brock mine, description, 593. 
Brookline camp, description, 63u. 
Brunet diggings, description, 644. 
Bruin diggings, description, 716, 
Brush Creek or Ely diggings, 712. 
Bryan mines, description, 676. 
BufTalo diggings, description, 713. 
Bngg, J. P. & R. Mining Co., 491. 
Bugg shaft, description, 678 
Buroh Center, 593 . 
Bnrch dlgglngn, description, 693. 

production, 594. 
Burkhart diggings, description, 633. 
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BnTkhait or Swan creek minps, 631. 

Barnont mine, description, 603. 

Bart shaft, section, 694. 

Bntler mine, deacription, 603. 

Bazzard mloe, desoTlpllon, 607. 

Byers, Mnrphy & Connor mine, description, 563. 

Byers shaft, descriptiOD, 666 

By-prodncts, zinc metallurgy, 237. 

Oabool M. Co. mines, description, 614. 
Cadel, section, 354. 
Cadmium mine, deBcription, 603. 
Calamine, deSnition, 450 

Missouri, analyses, 451. 

properties, 25 
Calcite, 467. 

MlBsonrl, analyses, 468. 
Caldwell dlgKlngs, defcrlption, 712. 
Caledonia, 681. 

California, lead and zinc deposits, 187. 
Cambrian, Miseonri, 379 

period, southern Missouri, 436. 
Camden county, mines, 716. 

production , 609 
Canada, lead and zinc deposits, 111. 
Cape Girardeau county , 700 . 
Capp diggings, description, 709 
Carter diggings, description, 718. 
CarterTlUeL. & Z Co. mines, map, 5S9. 
Carthage camp, description, 539. 

drill-hole, section, 406. 

mines, production, 690. 

section, 405. 
Casey and Clancy diggings, 680. 
Caspary mine, description, 706. 
CasBwell mine, description, 696. 
Castle Kock, 371. 
Caye spring, section, 409. 
Cayities, filling, 463. 

formation, 462. 
Cazin cut and tunnel, description, 691. 
Cedar Gap, Lower Carboniferous, 394. 
Center Creek mines, 686 i 

production, 587. 

descriptlj>n, 687. 

sectionB, 406 
Centretown mines, 706. 
Central diggings, description, 705. 

district, 316, 442 

district mines, 703. 

district, structural geology, 432. 

Mining Co mine, description, 669. 
Cernssite, 456. 

Missouri, analyses, 456. 

properties, 20 
Chamberlln, T. C, quoted, 476, 484. 

hypothesis, objections, 477. 
Chemistry of cherts, 730. 
Cherokee mine, 682. 
Chert, analyses, 731. 

and blende, Newton county, 739. 

and yellow blende, Newton county, 738. 

Arkansas, 737. 

Barry county, 736 

Bollinger county, 735. 

calcareous, Lawrence county, 737. 

Christian county, 739. 

conglomerate, Camden county, 725. 

conglomerate, Wright cotinty, 734. 

crinuidal, Taney county,, 739. 

decomposeit, Howell cotinty, 736. 

decomposed, Jasper county, 738. 

decomposed, Sie Geneyieye county, 735. 

Howell county, 726. 

Laclede county, 736. 

Lower Carboniferous, 391 . 

Marlon county, 737. 

Missouri, study, 727. 

Morgan county, 736. 

Newton county , 738 . 

oolitic, Osage rlyer, 736. 

oolitic, Wright county, 734. 

oriiiin, 732. 

porous, Franklin county, 736. 



Chert, porous, Jasper cotinty, 739. 

residuary, 428. 

secondary. Bonanza shaft, 446. 

secondary deposition, Barry county, 737. 

secondary, Emilie mine, 447. 

pilioeous limestone, Howell county, 735. 

Silurian, 334. 

Taney county, 736, 739. 

vesicular. Cole county, 736. 

Wright county, 734 
Cherty limestone, Newton county, 738. 
Christian county, production, 5(j9. 

sub-district, 631. 
Chromate, lead, 22 
Chrome yellow, manufacture, 224. 
Circles, 465. 

Circle diggings, description, 576. 
Caldwell shaft, description, 717. 
Clark mine, 698 
Clarke, J. M., cited, 379. 
Clarke mine, description, 684. 
Clastic rocks, analysis, 740. 
Claycomb, Jones & Hailey mine, 612. 
Clays, 444 

Clerc, F. L., origin or ores, 476. 
Cleveland and Aurora M Co. mines, 617. 
Coal, near Joplin, 421 

near Webb City, 421. 
Coal Measure epoch, absence of ores, 486. 

history, 438 
Coal Measures, southwestern district, 421. 
Cog mineral, 453. 
Cole camp mines, description, 719. 

sandstone, 866. 
Colecoumy, mines, 703. 

production, 510. 

shipments, 511. 
Cole diggings, description, 685. 
Collier White Lead Co. , 497 
Collins diggings, description, 720. 
Colorado lead and zinc deposits, 163. 
Compounds of lead, 15. 

zinc, 15. 
Concentric nodule, Laclede county, 784. 
Conl>-y diggings, description, 607. 
Conlogne mine, description, 707 
Connecticut lead and zinc deposits, 118. 
Consolidated IVIlning Co. lands, 669. 
Consolidated Wire Co , 498. 
Consumption in United States, zinc, 241. 
Contacts, Lower Carboniferous, 420. 
Continental Wire Co., 498. 
Cook diggings, description, 680. 
Cook, Middlebury & Co. mine map, 554. 
Cooper county mines, 720. 

production, 511. 
Copper mines. Mine La Motte, 659. 
Cordray digging-, 715. 
Cornell shaft , description ,591 
Corney diggings, description, 548. 
Corning mines, 586. 
Corn Stalk diggings, description, 688. 
Cornwall diggings, description, 607. 
Corry mine, Coal Measures, 422. 

description, 639 

mineral rock, 446 
Corry Mining Co. , 640. 
Cottonwood hollow mine, 571. 
Country rocks, gangufs, 443. 
County productions, data, 600. 
Crabtree diggings. 463, 604. 
Crawford county mines, 684. 

production , 512. 
Crisman diggings, sections, 709. 
Crossman mine, description, 656. 

map, 577. 
Cross-roads diggings, description, 713. 
Crystalline rocks, analysis, 740. 
Crystal cave, 458. 

description, 668. 
Crystal City sandstone, 353. 

origin, 437. 

section, 352. 
Crnz diggings, description, 698. 
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Cnlpeper diggings, description, 606. 
Capola farnace, 210. 

inJUissonri, 492. 
CyUndrloal or pipe deposits, 39. 

Dade oonnty mines, 512, 639. 

Dade county M & S Co mines, description, 8S9 

i>ade county sub-district, 639. 

Dakotas, lead and zinc deposits, 197. 

Dallas county mines, 731. 

production, 613. 
Daniels and Brown diggings, description, 718. 
Darby mines, production, 523, 68i, 697. 
Davis mine, description, 603 
Davis, W M , cited, S24. 
Dayton camp, 607. 

land, 620. 

productions, 608. 
Dayton- Williams diggings, 716. 
Deer creek mines, 720. 
Deggendort zinc works, 681. 
Denison, G., information iuTrished, 577. 
Desloge, J. M , assistance, 668. 

quoted, 661. 
Desloge mines, 660. 

description, 668. 
Desllverization, tiase bullion, 218. 
Devonian, description, 385. 

period, iilstory, 437. 
Dice mineral, 453. 
Dickson mine, description, 711 
Disseminated lead ores, silver, 453. 
Distribution, Arcltean geology, 328. 

Lower Cartionirernup, 390. 
Divides, positions, 325. 

shifting, 326. 
Djbsonmlne, description, 706. 
Doe Eun Co shaft, description, 669. 

works, 493. 
Doe E an mine, description, 671. 

workings, 675. 
Doe Eun to Hercnlaneum, cross -section, 352. 

to Eiverside section. 360. 

to St Mary's section, 343. 
Dolomite, 448, 469. 
Dolph diggings, description, 712. 
Donnelly lUining Co , works, 670. 
Doogan diggings, description, 705. 
TJorrel land, description, 627. 
Drainage, history. 320. 
Drake or Henderson mines, 621. 
Drill-hole records. Bonne Terre, 662. 

Doe Bun. 672. 
Drummond furnace, 489. 
Dry Bone shaft, description, 683. 
Doncan land, description, 627. 
Dnnlap & Co mines, 626. 
Dye camp, 610. 
Dysart diggings, description, 633. 

Eagle mines, description, 548. 

production, 548. 
Eames diggings, 710 
Ealy Co. mines, 585. 
Earth movements, nature, 440. 
Etistern Star mines, 683 
East Hollow mine, 571 
East Joplln diggings, description, 560 . 
Eist Wood diggings , description, 680. 
Eaton mines, description, 626, 685. 
Eclipse mine, 583. 
Edging lead, description, 691. 
Einstein silver mine, 455. 

description, 701. 

plan and cross-section, 701 
Elev«nth Hour mine, description, 585. 
Elk Valley diggings, description, 632, 
Elliot mine, description, 698. 
Elston mine, description, 706 
Emiliemine, description, 551. 
Emmons, metalliferous contents of rocks, 474. 
Empire Zinc Co., Eagle mines, maps, 549. 
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Enclosing rocks, nature, 45, 
EQgelman, H., quoted, 503. 
English and Powell diggings, 711. 
Eaglisli process, metallurgy, 229. 
English, Sartin and Wells diggings, 711. 
Empire Zinc Co. , 495. 
Enloe diggings, description, 706, 
Eareka-Soott diggings, description, 705. 
Eureka shale, description, 386. 
Earope, lead, 3 

lead and zinc, 50. 

zinc, 7. 

Fairbanks mine, description, 595. 

Pair Grove, 629 

Eaqaaher diggings, description, 681. 

Farmer diggings , description , 704 

ParmingtonP. &M. Co., description, 671. 

Farrar mine, 697. 

Eeney land, description, 612. 

Ferguson diggings, description, 714. 

Feriate. zinc, 29 

Ferry diggings, description, 716. 

Flnley creek mines, 631. 

description, 632 
First cupola, or stack, farnace, 489. 
Flat river camp, source of ores, 486. 

general geology, 668 

history and statistics, 667. 

mines, 667. 

ore deposits, 663. 
Fleming diggings, description, 593. 
Flexures and faults, Silurian, 662. 
Ford, J S , assistance, 512. 
Foreign countries, lead and zinc, 49. 
Forestry, southeastern dibtrlct, 316. 

southwestern district, 312. 
Fort diggings, description, 684. 
Fossils, in Ozark rocks, 379. 

in Ozark stage, 380 
Fowler mine, detcrlption, 704. 
Franklin county, prodnotion, 614. 

stratigraphy, 358. 

BUb-distTict, 693 
Frazier and Chester diggings, description, 604. 
Predericktown, 659. 
French diggings, description, 680. 
French Village, diggings, 676. 
Fonrche a Courtols minet, 681. 
Fourche a Benault, description, 680. 
Four-corner diggings, description, 560. 
Frumet mines, description, 690. 
Fryemine, description, 815. 
Fuller, L., quoted, 670. 
Future Great mines, description, 723. 

Gabrielle diggings, description, 716, 
Galena, camp, description, 596. 

Kan . , production , 698 

-magnesian limestone, 654, 

production, 69B. 
Galena L. and Z Co. , production, 697. 
Galenite, definition, 453. 

Missouri, analysis, 464. 

Missouri, silver contents, 455. 

properties , 19 
Gallagher mine, 698 
Garatee mines, description, 688. 
Garrison mines, production, 581. 
Gasconade, drainage, 318. 
Gaskiil mines, dencription, 637. 
General geology. Bonne Terre, 661. 

Doe Eun, 671. 

southeast, 649 
Geological distribution, lead and zinc, 46. 
Geologic history, southern Missouri, 436. 
Geology, general, 328, 369. 

recent, 427. 
Germany, lead ore, production, 68. 

lead, production, 68. 

zinc ore, production, 69 
Getty land, description, 627. 
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Gibbs, N., cited, 621. 

GlendBle Zinc Co , 495. 

Gobai & TomlineoD shaft, deeciiptlon, ESS. 

Gobbler shaft, description, 610. 

Goetz & Co. mines, 626. 

Goldsberry, J. L , quoted, 644. 

Gopber mines, description, 692. 

Granby, camp, 602. 

map, 601 

lUlnlnK and Smelting Co. mines, B60. 

production, 660, 602 

non-persistence of ohert, 412. 

occurrence of ore, 605. 

works, 491. 
Grand Falls, cross section, 417. 

drill-hole, 417. 
Grass EDOt diggings, depcription, 709. 
Graves, F. R., assistance. 671. 
Grave shaft, description, 672 
Graydon Springs, sandstone, conglomerate, 422. 
Gray Horse diggings, 712 
Gray land, description, 666 
Great basin, lead and zinc deposits, 163. 
Greene and Webster county sub-district, 623. 
Greene county, 623. 

production, 516 
Green Hill mine, description, 685. 
I Gregg shaft, description, 663. 
Gretohen mines, 571. 
Griffith, G W , contributions, 676 
Grove Creek diggings, description, 693. 
Guengrich and Gregg shaft, 571. 
btuinn and Llovd mines, description, 552. 

production, 552 
Gumbo inlne, description. 626. 
Gunter Spring section, 377. 

Hackney diggings, 709 
Hall mine, descripiion, 615. 
Hamilton mine, 698. 

sliaft, description, 559. 
Hard shaft digglni^s, description, 601. 
Harman mines, description, 685. 
Harper mine, description, 683. 
Harrington mine, 698 
Harrison, E , cited, 430. 
Hart diggings, description, 710. 
Hazel Kun mines, 676. 
Hazelwood diggings, description, 623. 
Headley mines, dtscrlption, 637. 

map, 637. 
Henderson diggings, description, 7G5. 

mine, description, 607. 
Hen diggings, description, 608. 
Henly bank, description, 704. 
Henrlch, Carl, 477. 
Hickory county mines, 718. 
Hickory Bill mines, 704. 
Highland country, southeastern district, 313. 

mine, 698. 

topography, 313 
High Point mine, description, 595, 710. 
Hildebrand diggings, description, 722. 
Historical sketch , 1 
History and statistics. Bonne Terre, 660. 

Doe Run, 671 
History of mining in Missouri, 267. 
Hoff diggings, description, 708. 

mines, description, 569. 

mines, production, 569. 
Holden mines, production, 569. 
Holderman mines, description, 719. 
Hollbaugh, J R. , quoted, 596. 
Holman diggings, description, 604. 
Holt diggings, reference, 643. 
Home Mining Co mine, description, 552. 
Homestead mines. 685. 
Hood shaft, description, 556. 
Hopewell section , 354 . 
Hopkins diggings, description, 720. 

shaft, description, 604. 
Hornbeak diggings, description, 663. 
Horse Shoe diggings, description, 663. 



Hovey, B O., cited, 393. 

information furniehed , 460. 

quoted, 487. 
Howell couDty mines, .344. 
Howmirjes, description, 692. 
Huflman mine, 714. 
Hunter diggings, deEcription, 716. 
Hydrography, central district, 317. 

southeastern district, 814. 

southwestern district, 308. 
Hydro-zincite, 451. 

properties, 27. 

Idaho, lead and zinc deposits, l!iO. 
Iowa, lead and zinc deposits, 155. 
Illinois and Missouri, mine map, 572. 

Mining Co. , 671 

lead and zinc deposits, 149. 
Imports and exports, lead, 257. 

zinc, 267 
Impregnated deposits of southeast, 467. 
Index, 765 

Ingalis, W E , quoted, 227. 
Iron county, lead, 700. 
Irondale, 681. 

Iron Mountain to Ste Genevieve, section, 349. 
Isgreegmine, description, 684. 

Jack mires, description, 699. 
Jackson hollow, section, 4i9. 

mine, description, 717. 
Jasper county, camps, 546. 

diggings, description, 655. 

ore bodies, 644. 

production, 518. 

stratigraphy, 544 
Jefiersun City , section , 374 . 
Jefferson county , 677 . 

mines, 686 
Jeffries mine, 698 

description. 695. 
Jenney, W. P , cited, 422. 

on lateral secretion, 484. 

on origin of ore deposits, 470, 471, 472, 473. 
John English pit, description. 711. 
Johnson-Davidson diggings, 712 
Johnson diggings, description, 594, 713. 

production. 694. 
Johnson, R. D. O., assistance, 670. 
Joplin map, 546. 

camp, area, 547. 

description, 647. 

drill-hole, 412. 

mines, 547. 

production, 660. 

peotions, 410 

Syndicate mines, 571. 
Jumbo shaft, description, 68S. 

Kansas, lead and zinc deposits, 157. 
Keller mine, 682. 
Kfliey & Anderson mine, 621. 
Kellogg diggings, description, 710. 

shaft, description, 683. 
Kentucky, lead and zinc deposits, 151. 
Kerr mine. 698. 
Keyes, <). R , quoted, 389. 
Kings Mountain mines, 685. 
Kinggion, J., pseudcmorph collection, 461. 
Kingston mines, description, 680. 
King Solomon's mines, description, 648. 
Kirohoff, C, qnoted, 238. 
Klinger diggings, located, 711. 
Kodak mine, description, 625. 
Kohinoor mines, description, 666, 666. 

production, 566. 
Knoble mines, description, 589. 

production, 569. 

Liabadie, unconformity, 357. 
Le Beaume diggings, description, 680. 
Laclede county, lead, 722. 
LaGrave mines, 660. 
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LaMotte ore, 413. 

sandstone, 318. 

section, 350. 
tiangmine, description, 632 
Lateral sections, diffusion snpplenjented , 474. 
Lawrence and Barry county snb-dlstrict, 813. 
Lawrence county, 613. 

production, 524 
Lawaon, magaesian limpstone, 361. 
Lanyon & Co. works, 196 
Lead, deposits, classification, 34. 

distribution and occurrence, 30. 

earliect mention, 2. 

exports, 257. 

Hill diggings, description, 614. 
or Davis mines, 636. 

imports, 257. 

Industry and statistics, 198. 

in minerals, 81. 

in plants, 33. 

in rocks, 30 

in waters, 32. 

manufactories, use, 218 

manulacturing Industries, 197, 

markets, 251. 

metallurgy. 199. 

Mountain ndine, 635 

native, 18. 

ore in Europe, prices, 261. 

oreprodnctloiiB, aonthwestern Missouri, 520. 

prices, 260, 501. 

productions, 252. 

products, manufacture, 221. 

properties, 16. 

Queen mine, description, 615 

smelting, methods, comparison, 217. 

statistics and prices, productions, 252. 

statistics, iudnstry, 188. 

uses, 221. 

works, 214. 
LeadUilllte, 457. 
Leadington mines, 671. 
Leadville diggings, production, 560. 

lioUow mine, description, 661. 
Lead-zinc ore, analyses, 717 
Lee diggings, destription, 690. 
Lee, Rolierts & Alleyer shaft, 568. 
Lehigh, 407. 

camp, deacription, 572 

mines, production, 573. 
Lenticular deposits, 39. 
Leonard mine, 571 
Limestone, analyses, 740. 

cherty, analyses, 731. 

gangups, 147. 

Lower Carho^'iferous, 390. 

siliceous, Howell county, 725. 
Line shaft, deacription, 619 
Llngulella beds. Mine La Motte, 378. 
Linzeeminea, dea riptlon, 590. 
List of references, 713 
Litharge, manufacture, 223. 
Llthology. Lower CarboTilferoua, 390. 
Little Saturday shaft, 683. 
Little Nugget mines. 609. 
Litton, A , quoted, 677, 689, 690. 
Log hearth, method, 199. 
Lone Elm <il2ginga, production, 660. 
Lone Elm hollow, 561. 
Louisiana zinc and lead, 482. 
Louiaville Mining Co mines, description, bl9. 
Lower Carboniferous, 3S9 

epoch, history, 437 

Umestonea, analyses, 892. 

limestones, metalliferous contents, 181. 
Lower Indian Creek diggings, 712. 
-Lower Silurian, fossils, 385. 

limestones, analyses, 333. 

southeast, 619. 
Lnptondieeings, description. 680. 
Luscomb & Co mines, description, bll. 
Lynch mines, deacription, 680. 



McArthur, mines, deacription, 678. 
McClellau diggings, description, 632. 
McCord mines, description, 626. 
McCorkle mine, 681. 
McCormick & Xhayer, shaft, 713. 

mines, description, 692, 700. 

shaft, deaeriptlon. 689 
MoCrum diggings, description, 660. 
McDowell diggings, deacrlpti 'U, 622. 
MoFadden digginga, desorintion, 633. 
McLeodmine, deacription. 615. 
McMillan diggings, deacrlpiion, 708. 

shaft, description, 704. 
Madison county, 616. 

lead ore, 659 

production, 525, 
Madole diggings, description, 712. 
Maine, lead and zinc deposits. 111. 
Main fault, Mine La Motte, 655. 

description, 657. 
Mammoth-Frumet group, 690. 
Mammoth mine, desorlollon, 690. 
Mansfield Mining Co. mines, 688. 
Marble cave, 167 

Marbut, C. F., cited, 338, 386, 391, 123. 
Marcaaite, 459. 
Mariea county, mines, 723. 

production. 525. 
Marmaduke diggings, deecrlption, 720. 
Mariott, J. G , aid rendeied, 608, 621. 
Marshileld Mining Co mines, deacription, 621. 

shaft, section, 395. 
Martin & Bus;hes mine, description, 699. 
Martin's coal pit, 119. 

blende, 716. 
Maryland , lead and zinc deposits , 128 
Massachusetts, lead and zinc deposits, 116. 
Maaalve deposita, 39. 
Matthewaminn, deacrlpiion, 685. 
Maupin, A. W., assistance, 511, 516. 

contributions, 693. 

mines, description, 698 
Meek, F. B , quoted, 378, 711. 

report, 626. 
Melton, diggings, description, 709. 

mines, description, 719. 

E. H , cited, 517, 719 
Merrlt diggings, descriotion, 714. 
Mesozoioera, history, 139 
Metalliferoue, compounds, source, 38. 

constituents, compOBition, 35. 

mode of formation. 36. 

minerals, origin, 167. 
Metals in rocks, 710. 
Metallurgy, history, 226. 

improved processes, 227. 

lead, 199. 

zinc, 22'i. 
Metcalf, W A., assistance, 512, 683, 684, 685. 
Mexico, lead, 9. 

zinc deposits, 106 
Michigan, lead and zinc deposits, 156. 
Miller diggings, dpscription, 632. 

county, mines. 708 
production, 526. 
Mine a Burton, 67 J. 
Mine a fitaneteo, 676. 
Mine LaMotte, description, 646. 

history and sCatistlcB, 617. 

location, 616. 

ore deposita, 653. 

vicinity, stratigraphy, 347. 
Mine La Motte Co, , works, 192 . 
Mine a R'^niult, 680 
Mineral, 453. 

Hill mine, description, 684. 

Point and Poor Man's diggings, 604 
Mineral Point, diggings, description, 710. 

mine, description, 561. 

section, 351. 
Mines, eastern Crawford county, 686. 

southeastern district, 645. 
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Mining, dlstriets, physiography, 303, 

early, of lead, 9 
of zinc, 12. 

in Miasonri, history, 267. 
Mininm, 22 

Minnesota, lead and zinc deposits, 166, 
Minor minerals, 460. 

Mississippi River & Bonne Terre railway, 660, 
Mississippi valley, lead and zinc deposits, 185. 

origin, 439. 
Missouri, river, sections, 873. 

valley, origin, 489 

White Lead Co., 497. 

Zinc works, 495. 
Modoc Co., mlaes, description, 552. 
Molly Gibson mine, 609. 
Molybdate, lead, 22. 
Moniteancountv, mines, 710. 

production, 526 
Montana, lead and zinc deposits, 193. 
Moon diggings, description, 559. 
Morean, sandstone, description, 370. 

sections, 371. 
Morgan, connty, mines, 7U. 

production, 527. 

Gr. H.., assistance rendered , 502. 
Morning Star mine, map, 583. 
Morse shaft, description, 561. 
Morton land, description, 612. 
Mosely, G. W., furnace, 489. 

camp, description, 606. 
production, 606 
Motley land, drill-hole, section, 407. 

mines, 685. 
Mound City mines, map, 582. 
Mount Teraon Mining Co. mines, 620. 

section, 403 
Murphy niggings, description, 716. 
Murphy shurg diggings, description, 560. 
Murray, and North mires, 626, 

mine, description, 6i7. 
Myers and Jemmison mine, description, 692. 

Ifasalrod diggings, description, 722. 
Nason, F. L., quoted, 378 
Nathalie mines, description, 625. 
Nathan mine, description, 617. 
Nelson, N. O., manufacturer, 489. 
Neosho camp, description, 606. 

production, 606. 
Nevada, mines, 585. 

Gem mine, 620 

lead and zinc deposits, 182 
Neville, J. P , quoted, 605 602. 
New Hampshire, lead aad zinc deposits, 114. 
New Jersey, lead and zinc deposits, 125. 
New Mexico, lead and zinc deposits, 173. 
New mines, description, 641 
Newton conntv, production, 528 

suh-distriot, 60i, 
New Torli, lead and zinc deposits, 118. 
Noble mines, dos.iriptiou, 579, 

production, 579, 
North America, lead, 9 
North Carolina, lead and zinc deposits, 131. 
North Carterville Co. mines, 586. 
Northcutt land, description, 611. 
North Joplin Mining Co. lands, 660. 
Northumberland mines, description, 708. 
Norton Mining Co, mines, description, 562. 

O'Bryan diggings, description, 712. 
Oceanica, lead, 9. 

lead and zinc deposits, 100. 
O'Haver diggings, description, 633, 
O'Keefejnioe, description, 662. 
Old Clark diggings, 714. 
Old Butch mine, descriptions, 680. 
Old Harold mine, description, 717. 
Old mines, description, 641. 
Old Mines diggings, description, 679. 
Old Silicate diggings, 630. 



Ore body, 676 . 

attitude, 40. 

Bonne Terre, 665 

composition, 443. 

crevices, 666 

definition, 33 

formation, 461 

form or shape, 431 . 

forms, 442 

mode of formation, 43. 

structure, 40 
Ore, deposits, 673. 

gangnes, 613 

geograpliic distribution, 441. 

geologic distribution, 441. 

metallic yield, 603. 

minerals, 448 
Orchard diggings, description, 559. 

tract, drill-hole, 402. 
Ordovlcian fossils, 385 
Oriental mine, description, 618. 
Origin of the plains, 332 
Oronogo, camp, description, 573. 

map, 576. 

mines, description, 674. 

production, 574. 
Osage bluff, section, 371. 

county, lead, 724. 

river. 317 

sections. Silnrlan, 369. 

tributaries, 318 
Osborne mine, description, 615. 
Osceola, section. 359. 
Oswego mines, 449. 
Otten diggings, description, 715. 
Ouachita, relation to ore deposits, 47S. 
Outlying deposits, southwestern district, 643. 

mines, 676 
Owen and Percival, origin of ore deposits, 470,. 

473. 
Oxide, lead, 23. 
Ozark, area, slowness of denudation, 439. 

couDty mines, description, 613. 

fossils, 380 

section, 398 

shaft, description, 631. 

stage, age, 878. 

uplift, relation to ore deposits, 474. 

Pacifie, section, 856 

to Labadie and Tavern Eock, section, 356. 

unconformity, 366. 
Palmer mine, 456 

description, 681. 
Parsons, C B , assistance, 661. 

diggings, description, 716. 

quoted, 666 
Paragenesis of minerals, 460. 
Parole mine, iiescription, 682. 
Patton mine, 698 
Peach Orchard diggings, 681. 

mine, 455 
Pegmatite, dike, map, 433 

intrusion, 440. 
Pemberton mines, 641. 
Perry, county, lead, 700 

diggings, description, 610. 

mine, 583, 689 

production, 530. 
Pennsylvania, lead and zinc deposits, 120.. 

mine, 682. 

shaft, 627. 
Petrography of cherts, 728 
Pettis Cnunty , lead and zinc, 721 . 
Phelps. couDty, zinc anl lead, 723. 

and Bversol mines, 626. 
Phillips, J. V , quoted, 690, 692. 
Physiography of mining districts, 303. 
Plnher Lead Co. , 491. 

Joplin, production, 497. 
Pickelsmlne, 698. 
Pickerel diggings, description, 629. 
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Peirce City M. Co. mines, 609. 
Fierson oieek mhies, description, 621. 

productionB, 6i5 
Pioneer, camp, description, 611. 

prodnctione, 611. 

eliaft, 707. 
Pipe, mannfactnre, 2M, 497. 
Pirsson, L V , leadliilLite, 457. 
Platean countiy, central district, 316. 

topography, 806 
Platean-prairie country, topography, 314. 
Plattln creek group, description, 691 . 

section, 352. 
Polk connty, mines, 721. 
Polly shaft, description, 624. 
Pomme de Terre mines, 718. 
Poor Man's gnlch mine, prodnction, 560. 
Pcrter lands, description, 659. 

mines, description, 592. 
Posepny, F , origin of oredeposits, 470, 471, 474, 

475 
Possum hollow diggings, production, 560. 

S'Ctlon, 409. 
Poston & Tyler mine, 690. 
Potosl. mines, 678 

to Fa'mer, section, S55 
Potter No. I mine, description, 714. 

No 2 mine, description, 714. 

shaft, descTiplion. 630. 

W. B , analy-es, 481. 
Potwin and Holmes mines, description, 608. 
Poverty Flat workings, 683. 
Prairie, country, central district, 316. 

diggings, description. 678. 

mine, description, 682. 

topography. 305. 
Pratt mines, 660 
Price, of ores, 502. 

mill diggings, descrintlon, 715. 
Processes, chemistry, metallurgy, 227. 
Production, of Jasper county sub-district, by 
camps, 546 

lead ore and metalin United States, 254. 

zinc oren and metals in United States, 256. 
Protem, 643 

Pulaski county, lead and zinc, 733. 
Purdy and Jones shaft, description, 610. 

mines, description, 621. 

output. 507. 
Pfrite, 459 
Pyromoronite. 457. 

properties, 22. 

Quartz, 460. 

chert, Jasner county, 738. 
Quartzlte, Carter county, 735. 

Perry county, 735. 
Quaternary, geology, 427. 

Rambo shaft, description, 721. 

Eanaom or Hopkins diggings, 684. 

Eapp diggings, description, 706. 

Rassiuer mines, description, 633. 

Red clays of recent origin , 427 . 

Redding mill, section, 417. 

Roed diggings, description, 711. 

Reeves, J &.. , calamine stalactites, 451. 

Republic mines. 630. 

Reverberatory furnace, 200. 

Rich Hill Minine and Smelting works, 496. 

diggings, description, 684. 
Richland mine, description, 585. 
Rich woods, 680 
Rising Sun mine, 682. 
Ritchie, prospecting, 612. 
River meanders, 323. 
Riverside and Herculaneum, section, 353. 
Roaring Springs group, description. 567. 

L & M Go. mines, descriptions, 568. 

M Co. mines, production, 567. 
Robertson. J. D , analyses, 41, 717. 

quoted. 467,475, 510, 611, 617, 621, 632, 643, 647, 
678, 6S2. 
Roberts diggings, 634. 



Rock House cave, 400, 

Rock hollow, section, 419 

Kocky mountains, lead and zinc deposits, 163. 

Rogers, J C , cited, 510 

Rolla mine, description, 615 

Mining Co. mines, description, 617. 
Root, J. Or., assistance, 636 
Rothwell digdngs, description, 709. 
Rowley, R R , quoted, 391.; 
Rozler, F , information, 6o6,.687. 
Ruby mines, descrip'ion, 552 
Rumsey, L. M , & Co., manufacturer, 498. 
Russellville mines, 705. 

Saginaw camp, 694. 

h. &Z Co., production, 594. 
St. Clair county, lead and zinc, 721. 
Ste Genevieve county, production, 634. 

to Bonne Terre, puetion, 349 
St. Francois, and Madison county sub-district, 

646 county, 646 
production. 631. 

limestone, meaning, 360. 
St. Joseph Lead Co., work, 492, 670. 
St. Louis & Aurora Mining Co., 619. 

Lead and Oil Co , 497 

Sampling and Tesiirg Works, analyses, 599. 

Sh')t Tower Works, 498 

Smelting and Reflalng Works, 495. 

SiamplntcCi , 498. 
Sandero, J D , quoted, 648, 652. 
Sands and shales, 444. 
Sandstones, Silurian series, 340. 
Sandy mines, description, 692. 

group, description, 892. 
Saline county mines, 721. 

production, 551 
Sappingtonmine, description, 684. 
Sawyer mine, description, 699. 
SohuQidt, A , quoted, 451, 457, 460, 604, 607, 610. 
Schott diggings, map 654 
Sihnlte, Frank, assistance, 669. 
Scotch hearth, 489. 

in Missouri. 490 
Scotia land, description, 668. 

production, 667. 
^Scotland cnmp, description, 593. 
Scott and Bee diggings, 679 

diggings, description, 720 
Seamon, W H., quoted, 239. 
Secondary cherts, 444. 

consolidation, 440 
Sections Silurian, 364. 
Seed Tick diggings, description, 718. 
Selburn mine, 820 
Semino mines, description, 563. 
Seneca, camp, 608. 

mines, description, 809. 
production, 809. 
Serag" & Case, works, 491. 
Setz, G , quoted, 666 
Shaffer, J L , quoted. 640, 642. 

mine, deserlpiion, 607. 
Sliake Rag diggings, description, 561. 
Shales and sandstones , Lower Carboniferous, 391 
Sharpe lease, description, 5.57. 
Sheet, lead, manufacture, 224, 497. 

z'nc, 241. 
Shenango mines, desoripl^ion, 599. 
Siepard, E M . quoted, 396, 423, 624, 630,636. 

r , quoted, 691. 
Sherwood mines, description, 573. 
Shibboleth mines, description, 880. 
Siioal creek sections, 411 
Stiore diggings, deocription, 880. 

river, sections, 402 
Simpson coal pocket, blonde, 716. 
Springfield, Lower Carboniferous, 395. 
Springs 318 

Spurgeon mine, description, 607. 
Stanberry diggings. d»scription, 822. 
Standard mines, description, 570. 

production, 670 
Stanford mine, description, 685. 
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State produotion, by connties, 539. 

by periods, 540. 
Statistics of mining in Missouri, BOO. 
Steams digging, description, 718. . 
Stelsner, A., methods ol analyses, 471. 
Sterling mines, description, 563 
Stone county mines, 648 
Stoyer diggings, description, 714. 
Stratigraphic range, Silurian, 380 
Stratigraphic, sections, L. Carboniferous, 393. 

Silurian, 354. 
Streitmine, description, 706 
Strong diggings, description, 713. 
Structural geology, 429 
Structure, Bonne Terre, 663. 
Substances with lead and zinc, 45. 
Sucker Flat mines, 581. 
Sulphate, zinc, 29. 
Snlphato-blsmuthlte, lead, 23. 
Snlphato-carbonate, lead. 23 
Swallow, G. C , quoted, 378, 503,509,591,602,606. 

contributions, 693 
Swan creek mines, description, 632. 
Swindle Hill diggings, description, 555. 
Short & Temple diggmgs, description, 565. 
Shot, manufacture, 224. 
Shotwell mines, description, 698. 
Shnmard, B F , cited, 385, 643. 676,692. 
Sileslan process, metallurgy, 236. 
Silicate, 451. 

deanltion, 450. 

lead, 23. 
Silurian, at Doe Run, S47. 

central district, 358. 

distribution, 338, 359. 

geology, 330 

limestones, 331. 

limits exposed, 359. 

lithology, 331. 

magnesian limestones, metalliferous con- 
tents, 480. 

period, history, 437. 

sandstones, 337. 

shales, 337. 

southeastern district, 346. 

stratigraphic limits, 338. 346. 

stratigraphy and sections, 338. 
Silurian and Lower Carboniferous rocks, alti- 

tudiB, 345. 
SilyerLead mine, desoriptiou. 
Simmons diggings, description, 714. 
Skinner mines, description, 697 
Slowgo & Lowery mines, map, 562. 
Suavely mine, description, 616 
Soils, central district, 8l9 

southeastern district, 315 

southwestern district, 311. 
Smelting and manufacturing, 488. 
Smith or Old Circle diggings, description, 705. 
Smtthsonite, 451 

Missouri, analyses, 452. 

properties, 26 
Snead shaft, description, E66. 
Solution in analyses, 741. 
Sophia cut, description , 691 . 
South America, lead, 9 

lead and zinc deposits, 102 
South Carterville Co mines, 585. 
Southea-tern district, 313. 

structural geology, 431. 

Ml&souri. outlying localities, 700. 
, Sou'hern Missouri, drainage map, 320. 

geologic history, 435. 

White Lead Co., 498 
South Joplin mines, description, 567. 

produotion, 567 

Side mines, productions, 597. 
Southwestern district, 304, 389. 

hydrography, 308 

Silurian, 337 

structural geology, 429. 
Sparta mines, 631. 
Specimens of chert, descriptions, 734. 



Sphalerite, definition, 449. 

Missouri, analyses, 450. 
SpilDg City, 456 

mines, description, 595. 

Tabular or sheet deposits, 39. 
Tallow clays, Missouri analyses, 445. 
Taney countv mines, description, 645, 
Tarbutton mine, description, 637. 
Tarpley mines, description, 689. 

description, 690. 
Tatuin mines, dsscription, 718. 
Taylor mine, description, 669. 
Teague creek mine, description, 623. 
Tennessee, lead and zinc deposits, 133. 
Tertiary epoch, history, 4S9. 

southwestern district, 425. 
Tetley, K , quoted, 670,676. 
Texas county, mines, 644. 

production, 534 

lead and zinc deposits, 176. 
Thatcher, A., analyses, 455. 

assistance, 494 

cited, 669 
Thatch mine, description, 719. 
Thayer, J , P., quoted, 66. 
Thomas mine, 693. 
Thousand-acre tract, description, 565. 

production, 655 
Thurman camp, 594 

diggings, description, 594. 

production, 594. 

section. 416 
Tiff dlggines, 711. 
Tole and Skelton diggings, 713. 
Topographicfeatnres, origin and formation, 21». 
Topography, central district, 316. 

southeastern district, 313 

soul h west em district, 304. 
Townley and 6unn diggings, 713. 
Tracy land, description, 581. 

production, 581 
Trenton, orlfrin and extent, 437. 
Tripoli quarry, section, 414. 
Troup mines , 583 
Trusty mines, description, 624. 
Tucher shaft, section, 408 
Tuckah'ie mines, description, 563. 

production, 56S 
Tucker shaft, description, 663. 
Turkey Creek, mines, description, 563,631,634. 

production, 571 

sections, 407. 
Tuscnmbia, stratigraphy, 369, 
Twin spring diggings, description, 715. 

TJlrich, E O., cited, 394. 

United Kingdom, production of lead, 60. 

United States, lead, 9 

lead and zinc peposits, 113. 
Utah, lead and zinc deposits, 177. 

Valle mine, analyses of ores, 688. 

calamine, 450. 

description, 689. 

group, 686. 

map. 689. 

statistics, 687. 
Valle Mining Co., 491. 
Vanadate, lead, 23 
Vermont, lead and zinc deposits, 115. 
Vertical crevices, souri-e of ores, 486. 
Victor mine; description, 582. 

map, 583. 
Vieman mine, description, 679 
Village diggings, descriptlnn, 604. 
Vineland, cross-seetion , 355. 
Virginia. lead and zinc deposits, 129. 

mine, description, 696. 

Wainwright & Newman, description, 607. 
Walcott, C D., cited, 379. 
Warsaw rocks, 363. 
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Washington and Jefferson oonnty sub-district. 


Wolf Den diggings, description, 714. 


677. 


Worts, lead and zinc, distribution, 244. 


WaBhingtou connty, 677, 678. 


World's Fair Mining Co. lands, description, 656. 


production, 535. 


Wright county, production, 538. 


Weaver diggings, description. 706. 


sub-district, 636. 


Webb City-CarterviUe camp, 579. 


Wyant Spring diggings, description, 713. 


features, 588 




map, 580 


Yankee diggings, description, 692. 


aouih group, description, 579. 


Yields and costs of smelting processes, 493. 


Webster county, 523 




mines, description, 623 


Zinc, as alloy, 242. 


production, 538 


as galvanizing, 242 


Weilup Moll mines, description, 599. 


deposits, classification, 34. 


Weir diggings, description, 715. 


distribution and occurrence, 30. 


Wells, H L., leadhilUte, 157. 


earliest mention, 2. 


Wentworth camp, 609 


exports, 267 


mines, production, 610 


imports, 257. 

in Europe, prices, 264. 


Western Zinc Co mines, description, 553. 


West hollow mine, 671. 


in animals, 33 


Wheeler mines, description, 717. 


in minerals, 31. 


White diggings, description, 720. 


in rocks, 80 


lead, manufacture, 222. 


in waters, 32. 


output, St Louis, 497. 


industry and statistics, 198. 


river, geology, 398 


manuiactories, 248. 


Whitliey, J D , erosion period, 484. 
quoted, 648 


markets, 261. 


metallurgy, 226, 


objections raised, 473, 474. 


mine description, 691. 


Williams, C. P , description of furnace, 489. 


native, 24. 


quoted, 504, 812, 616, 623, 629. 
H. S., quoted, 386. 


prices, 260. 


in Missouri, 601. 


mine, description, 684. 


productions, 252. 


description, 723. 


products, manufacture, 239. 


Wilson diggings, description, 713. 


uses, 239 


Windsor mines, production, 558. 


properties, 16. 


Wisconsin area, 484 


smelting works, 246. 


lead and zinc deposits, 135. 


statistics and prices, 252. 


Willemite, properties, 28. 


statistics, industry, 488. 


Willis land, description. 


Zlncite, properties, 27. 


Woodcock and Turner mine, description, 603. 


Zollinger diggings, galena, 716. 
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